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Further  Bemarks  on  the  Valuation  of  Endowment  Assurances  in 
Groups.  By  George  J.  Lidstoxe,  F.I. A.,  Actuarrj  of  the 
Alliance  Assurance  Company,  Limited. 

[Read  before  the  Institute,  23  February  1903.] 
I. IXTRODUCTOUY    REMARKS. 

In  a  Paper  entitled  "  Some  Remarks  on  the  Valuation  of 
Endowment  Assurances  in  Groups",  read  before  the  Institute 
in  January  1898  [vide  J.I. A.,  xxxiv,  61  et  seq.),  the  writer 
described  a  new  method  of  valuation  by  which  it  was  claimed 
the  labour  of  dealing  with  Endowment  Assurances  might  be 
reduced  to  a  minimum,  and  at  the  same  time  results  might  be 
obtained  differing  by  only  an  insignificant  amount  from  the  exact 
results.  In  preparing  that  Paper  it  was  felt  that  to  encumber  it 
with  a  mass  of  technical  detail  would  have  been  to  court  the 
neglect  which  is  the  common  fate  of  a  lengthy  essay,  and  that 
the  method  would  be  more  likely  to  receive  consideration  and  a 
fair  trial  if,  in  the  first  instance,  no  more  than  an  outline  of  its 
main  principles  were  given.  Since  then  the  author  has  applied 
the  method,  with  very  satisfactory  results,  to  a  volume  of 
Endowment  Assurance  business  much  larger  than  that  which  was 
dealt  with  in  the  original  Paper  {vide  J. I. A.,  xxxiv,  510-14), 
and  very  gratifying  testimony  has  been  received  from  a  number 
of  leading  Actuaries  who  have  adopted  the  plan,  and  have  found 
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it  to  work  smoothly  and  efficiently  in  practice.  It  is  thought, 
therefore,  that  the  time  has  arrived  when  it  will  be  useful  to 
consider  the  subject  in  greater  detail,  and  with  special  reference 
to  some  of  the  points  that  arise  in  the  application  of  the  method. 
(2).  It  is  proposed  in  this  Paper  (i)  to  amplify  and  extend 
the  discussion  of  the  mathematical  theory  of  the  method,  and  to 
investigate  the  origin  and  extent  of  the  slight  theoretical  error — 
insignificant  in  practice — which  it  involves ;  (ii)  to  consider  the 
application  of  the  method  to  a  valuation  by  the  O""  Table  or 
by  the  0^''^  Table,  and  to  furnish  the  necessary  tables  of  the 
function  Z ;  (iii)  to  consider  the  most  advantageous  ways  of 
actually  working  out  the  method  in  practice. 

It  has  been  found  impossible  to  avoid  repeating  a  certain 
amount  of  matter  contained  in  the  original  Paper,  and  it  is  hoped 
that  this  will  be  pardoned  in  the  interests  of  clearness  and 
completeness. 

(3) .  The  method  has  been  spoken  of  above  as  a  "  new  "  one, 
and  perhaps  the  term  is  justified  by  the  great  accuracy  of  its 
results  as  compared  with  those  of  other  group-methods  which 
had  previously  been  used :  but  the  fundamental  basis  of  the 
method — namely,  to  group  together  all  Policies  which  will  mature 
in  the  same  year ;  to  assume  that  all  the  Policies  in  a  given  group 
mature  at  a  fixed  point  in  that  year  determined  either  exactly  or 
approximately  so  as  to  give  the  mean  actual  duration  in  the  year 
of  maturity ;  and  to  use,  for  each  group,  valuation  factors  based 
upon  a  mean  valuation  age — is  shared  with  some  of  the  other  plans 
previously  in  use.  We  shall  consider  later  whether  or  not  it  will 
be  desirable  to  make  the  years  of  maturity  coincide  with  the 
financial  years  of  the  Company  {vide  pars.  54  et  seq.).  Whatever 
course  may  be  adopted  in  this  respect,  the  annuity  for  valuation 
of  the  net  premium*  will  always  be  of  the  form 

^■|aM  =  (!—'<) +«x:il^l^, (1) 

and  the  corresponding  assurance  value  will  be 

Ax:^,7=l  — «?(l  +  ^.i;r^H^l) (2) 

or  A.^.:.^r+X|=l~S(A  +  fl'x^I^=AT"/:) (2«) 

(4).  Expressions  (1),  (2)  and  (2fl)  are  linear  functions  of  the 
temporary  annuity,  and  they  will  remain  so  when  weighted  in 

*  The  case  of  annual  premiums  aloue  is  here  dealt  with  ;  as  to  half-yearly 
aiiil  quarterly  prcuiiums,  see  pars.  26,  27  and  29  of  the  earlier  Paper,  and  notes  to 
column  (12)  of  Schedule  I,  p.  30. 
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proportion  to  the  actual  net  premiums  and  the  actual  sums 
assured,  &c.  It  will  therefore  be  sufficient,  in  our  investigations 
respecting  the  mean  age,  to  consider  the  general  form  Sj-flfarnli 
where  S^  is  the  "weight"  at  age  x*;  for  any  given  group  n  will  be 
constant,  x  and  S^  will  vary,  and  the  problem  is  to  find  ij,  the 
mean  age  for  the  group,  where  y  is  such  that 

fl!/(T[Sj,-+S.r+i+  .  .  .]  =''xn  Sjr  +  a2+i;^|Sj.+i+  ....     (3) 

II. — Mathematical  Basis  of  the  Method  in  the  case  of 
A  Table  rigidly  following  ]\1akeham's  Law. 

(5).  In  developing  the  mathematical  principles  of  the  method 
it  is  proposed  to  proceed  on  the  lines  indicated  by  Mr,  G.  F. 
Hardy  in  the  discussion  on  the  earlier  Paper  {J. I. A.,  xxxiv,  p.  85), 
and,  for  the  most  part,  it  will  be  found  practicable  to  avoid  the 
use  of  the  higher  mathematics. 

(6).  In  a  Mortality  Table  following  Makeham^s  Law  we  have 
Ij.  =  ks^g'^'',  whence 

Put  loge^  =  7,  and  we  have 

vKtPx  =  vh*e'^'^*-'^^y. 
Expand  the  last  factor  by  the  Exponential  Theorem,  and  we  have 


r  c-i'fc'— 11V 

%^^^^^%...]      (4) 
Now  if  vs  =  Vo,  vsc  =  Vi,  vsc-  =  i'2,  and  so  on,  this  reduces  to 


v^  +  c^y.  [r/-iV]  +  — /  [vJ-2vi*  +  vJ]  +  .  .  . 

=  vj  +  C-7A  M  +  ^'  A2(roO  +  .  .  .     (5) 

Summing  for  all  values  of  /  from  1  to  7i,  both  inclusive,  and 
denoting  Sl'^oby  Oq,  2"f,  by  o, ,  and  so  on,  we  have 

^"v^tPa;  =  a^~  =  flo  +  c^7 .  Aoo  +  ^  A^ffo  + (G) 


which  may  be  expressed  in  the  symbolic  form 

/^^oo (6fl) 

*  nde  pars.  29  et  seq. 
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where  A  is  to  be  interpreted  as  a  symbol  of  operation   acting 
on  flo  only. 

(7).  It  will  be  seen  that  Oo,  ai,  ^2  •  •  •  represent  the  values  of 
annuities  for  a  uniform  term  of  n  years^  but  calculated  at 
successively  diminishing  forces  of  interest ;  thus  we  have 
So  =  loge(l+j)— loges;  8i  =  So  — logec;  §-  =  Sq  — 21ogcC,  and  so 
on.  At  any  ordinary  rate  of  interest,  logg(l+2)  is  so  much 
smaller  than  log^c  that  Bi,  So  .  .  .  are  negative,  and  the  effect  is 
that  (except  when  n  is  small)  Oq,  ^Oq,  A-Oq  •  •  •  form  a  rapidly 
increasing  series.  This  appears  from  the  following  statement, 
in  which  the  normal  rate  of  interest  is  taken  to  be  3  per-cent, 
and  the  values  of  s  and  c  are  those  applicable  to  the  0^'^  '^  Table. 


n=10 

n  =  20 

A      A-     A3 

A       A-             A3 

«0 

8-271 

5-378 

Co 

14074 

23-080 

«1 

13-649 

5-012 
10-390        5-508 

«i 

37-154 

65-43 
88-51         231-77 

a-2 

24-039 

10-520 

a-2 

125-66 

297-20 

20-910 

385-71 

a-i 

U-949 

n-i 

511-37 

n  =  30 

n  =  40 

A       A- 

A" 

A      A-     A3 

«o 

18-145 

59-487 

«ii 

21-001 

126-34 

Ol 

77-632 

418-10 

f^i 

147-34 

2097-5 

477-59         3900-3 

2223-8         48880- 

a-2 

555-22 

4318-4 
4796-0 

a-2 

2371-1 

50977- 
53201- 

«3 

5351-2 

a-i 

55572- 

(8).  Returning  to  equation  (6),  it  will  be  found  that  the 
successive  terms  in  the  expansion  of  a^i\,  so  far  as  they  depend 
on  ffo  and  its  differences,  will  tend  to  diverge  with  increasing 
rapidity  as  n  increases  ;  and  so  far  as  they  depend  on  c^  and  its 
powers,  the  divergence  will  be  still  further  increased  as  x 
increases ;  but  this  tendency  to  divergence  is  counteracted  by  the 
very  rapid  diminution  in  the  values  of  the  remaining  factors, 
involving  powers  of  7.  The  resultant  effect,  as  will  be  observed 
from  the  folloAving  Table,  is  that  the  terms  converge  rapidly  for 
all  the  ages  and  terms  that  occur  in  practice. 
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TAliLE    A. 


(1) 

& 

(3)         (4) 

(5) 

(6) 

(7) 

n 
10 

X 

20 

oo 

c^AOo 

iS           jo 

(l)  +  (2)+(3) 

a^tiil 

(6)-(o) 

+  8-271 

-  037 

+  -000 

000 

8-234 

S-234 

25 

jj 

-  059 

+  -000 

000 

8-212 

8-213 

+  1 

30 

jj 

-  092 

+  -001 

000 

8-180 

8-180 

35 

jj 

-  144 

+  -002 

000 

8-129 

8-129 

40 

jj 

-  -226 

+  -004 

000 

8-049 

8-050 

+  1 

45 

jj 

-  -354 

+  -Oil  1   - 

000 

7-928 

7-928 

50 

jj 

—  "554 

+  -027  1   - 

001 

7-744 

7-743 

-  1 

55 

jj 

-  -868 

+  -065    - 

004 

7-468 

7-465 

-  3 

60 

» 

- 1-360 

+  -160 

015 

7-071 

7-058 

-13 

20 

20 

+ 14074 

-  -161 

+  -002  ,  - 

000 

13-915 

13-915 

25 

„ 

-  -252 

+  -004 

000 

13-826 

13-826 

30 

„ 

-  -394 

+  -010 

000 

13-690 

13-689 

-1 

35 

J, 

-  -618 

+  023    - 

001 

13-479 

13-479 

40 

jj 

-  -968 

+  -058    - 

003 

13164 

13-160 

-  4 

45 

J, 

-1-517 

+  -141 

Oil 

12-698 

12-687 

-11 

50 

" 

-2-377 

+  -347 

042 

12-044 

12-005 

-39 

30 

20 

+  18145 

-  -414 

+  -010 

000 

17-741 

17-741 

25 

,, 

-  -649 

+  -025 

001 

17-521 

17-520 

-1 

30 

„ 

-1017 

+  061 

003 

17-189 

17-186 

-  3 

35 

„ 

- 1-593 

+  -150 

012 

16-702 

16-690 

-12 

40 

" 

-2-496 

+  -368 

048 

16-017 

15-974 

-43 

40 

20 

+  21001 

-  -880 

+  -051    - 

003 

20172 

•20-169 

-  3 

25 

„ 

-1-378 

-r-125 

Oil 

19-748 

19-737 

-11 

30 

» 

-2159 

+  -3U6 

041 

1914S 

19-111 

-37 

(9).  Consider  now  a  gi'oup  of  policies  in  which  n  is  constant 
but  X  varies^  and  let  the  "  weight  "  at  age  x  be  Sj,. ;  then  it  has 
been  shown  in  paragraph  4  that  we  require  to  find  a  mean  age  y, 
such  that 

(10).  Now  by  equation  (6)  we  have 

«x+i:H,Sx+,  =  floS..+.  +  c-+'S,+  ,(7Ao„)  +c---+i'S^^,  P2"''''] 


+ 


If  we  find  ages  iji,  y^  ...  such  that 


(7) 
(8) 


we  shall  have 
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2(S,a,;ri)=«oSS,+  (7Aao)cMSS,.)  +  (^^")c^^=(SS..)+  ...     (9) 

If  for  an  approximation  we  take 
S(S.^.a^.]7)=(SSa,.)«y,«| 

=  flo2S,  +  c^.2S.(7A^/o)  +c^^'SS,.(^^')  +  .  .  .     (10) 

{that  is,  if  the  mean  age  iji  derived  from  the  second  term  be  assumed 
to  apply  to  all  the  subsequent  terms),  the  first  two  terms  in  (9) 
will  be  exactly  reproduced,  and  the  error  due  to  subsequent 
terms  will  be 

(10)  -  (9)  =  -  (SS,)  \^^  (c^^^  -c^^o]  +  .  •  • 

=  -(SS.,)['^c^^.(c'^^-^-^^>-l)]+  ...     (11) 

(11).  Now  it  may  be  shown  generally  that,  c  being  >1  and 
^x,  Sx+i  .  .  .  being  all  positive,  yx<y2<y3  •  •  • 

The  error  due  to  the  first  term  in  (11)  will  therefore  be  negative, 
and  the  error  due  to  subsequent  terms  will  obviously  be 
SSa;  X  (a  negligible  factor),  since  the  terms  diminish  in  value 
with  great  rapidity.  It  follows  that  the  approximate  result 
found  by  using  the  mean  age  yi  will  be  too  small ;  we  proceed 
to  show  that  the  error  will  be  very  small,  and  to  find  an 
approximation  to  its  extreme  value  in  ordinary  practice. 

(12).  In  order  to  do  this,  some  assumption  must  be  made  as 
to  the  distribution  of  the  sums  assured  according  to  valuation 
age.  First  assume  that  the  main  body  of  the  assurances  in  the 
principal  groups  are  distributed  either 

(a)   In  twenty  equal  parts  at  each  integral  age  from  x  to 

a,H-19;  or 
(A)   In  four  equal  parts  at  quinquennial  intervals,  i.e.,  at 
ages  w,  x  +  5,  x  + 10,  x  +  15. 

Then  we  shall  find,  taking  logioC  =  *039, 


(a) 

yi-x  =10-96 
y^-x  =12-22 
y^-y\=  1-26 


(S) 
yi-x  =  8-87 
y^-x  =10-04 

yi.-y\=  1'17 


(13).  The  above  assumption  is,  however,  an  extreme  one,  and 
in  practice  the  sums  assured  are  much  more  likely  to  be 
distributed  in  a  curve  such  that  the  sums  assured  will  be  greatest 
in  the  region  near  the  mean  age,  and  will  gradually  decrease  as  the 
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ages  differ  more  and  more,  either  in  excess  or  defect,  from   the 

mean.     This   condition   is  favourable   to  the  application   of  the 

method,   as   it  reduces   the   difference   between    1/2   and  y^.     For 

example,  let  the   assurances   be   distributed,   as   before,   at   ages 

.r,  .r  +  5,  .z'  +  lO,  and  .r  +  15,  but  in  the  proportions  of  2,  3,  3,  2. 

Then  we  shall  find 

^o-J-  =     9-69 
j/i  —  x  =     8'66 

y,-^l=       1-03 

as  compared  with  1-17  when  the  distribution  is  assumed   to  be 
equal. 

(14).  It  seems  fair  to  assume  that  in  any  ordinarily  distributed 
business — 

(1)  The  value  of  1/2  — Hi  ^iH  not  exceed  1-50,*  and  will 

usually  be  less ; 

(2)  The  average  value  of  y^  will  not  exceed  60  — «,  and 

will  usually  be  less. 

Now,  if  ^2— yi  be  not  >1"50,  c^'-^T-'Ji  —  X  will  not  be  >"3.    Hence, 
returning  to  equation  (11),  the  error  will  not  exceed 


-SS.x[-3T^V:«-«], 


disregarding  the  terras  after  the  first  as  relatively  insignificant. 
The  expression  in  square  brackets  represents  the  error  in  the 
mean  annuity-value,  equal  to  '3  x  (the  third  term  in  the 
expansion  of  a,j  ;7  according  to  formula  6j,  and,  by  reference  to 
Table  A,  its  value  corresponding  to  different  values  of  n  will  be 
found  to  be  as  follows  : 


3Iean  Error  in 
Annuity-value  i'm-n:n 

Corresponding 

Mean  Error  in 

Assurance-value  Aao-n  n-|-l| 

«  =  10 

-•008 

-H-0002 

H  =  20 

-•017 

-(-•0005 

»  =  30 

-•018 

-f-^OOOS 

(15).  These  results  may  be  confirmed  in  an  interesting 
manner  by  an  entirely  different  line  of  investigation,  which  was 
adopted  in  the  former  paper,  and  which  will  be  found  useful 
when  we  come  to  deal  with  Tables  which  do  not  follow 
Makeham's  Law. 

*  This  value,  which  is  higher  than  thos^e  brought  out  in  the  prece<ling 
paragraphs,  has  been  selected  in  order  to  allow  for  the  effect  of  cases  falling 
outside  the  assumed  rauge  of  20  years. 
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(16),  It  has  been  shown  [J. I. A.,  xxxiv,  63-4)  that 

=  -Bc^'f    v\c^—\)tpx-dt. 

J  0 
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d  ^^_ 


Now  it'  the  expression  under    the  integral  sign  had  a  constant 

value^    T-cixn    and  A«,7,|  (?i   remaining  constant  and  w  varying) 

would  form  a  G.P.  with  the  common  ratio  c  per  annum,  and  in 
this  case  the  mean  age  y,  {vide  par.  10)  would  be  exactly  correct. 
But,  in  fact,  the  integral  decreases  in  value  as  x  increases;  hence 
Aa  and  Aa  increase  at  a  slower  rate  than  c  per  annum,  say  at  r 
per  annum,  and  the  mean  age  should  therefore  be  somewhat  <yi. 
By  finding  an  approximate  value  for  r  we  may  measure  the  error 
involved  in  t/i,  and  hence  the  error  in  the  mean  annuity-value 
ay  ,7|.  An  approximate  value  of  r  may  be  found  as  follows  : 
Let  y  be  the  mean  valuation  age. 

Let  ^  be  a  term  of  years  such  that  the  bulk  of  the  business 
falls  within  a  range  of  t  years  on  either  side  of  the 
mean  valuation  age  for  the  group,  i.e.,  between 
y  +  t  and  y  —  t.  Then  an  approximate  average  value 
of  r  will  be 

[a,j,-a,j+t:TA-^[a>j-t:Ti-atjn\'\V 

(17).  Using  suitable  assumed  values  of  t  and  y,  we  shall  find 
the  following  values  of  r  for  the  0^^"  Table,  3  per-cent  interest, 
while  for  other  rates  of  interest  the  values  of  r  will  be  very  little 
different. 

Table  B.— Values  of  r.     O'^'"  Table. 


AsscMED  Valve  of 

n 

Value  of  r 

y  +  n 

t 

2f  =  range 

10 

60 

10 

20 

1081 

-010 

20 

, 

J 

1-081 

•013 

30 

„ 

1-081 

-013 

10 

65 

5 

10 

1-077 

•017 

(18).  It  was  remarked  in  par.  13-14  that  I'oO  might  usually 
be  taken  as  the  maximum  value  of  yo  —  yn  where 

1/2  — the  mean  age  derived  from  SSi.c-^  (common  ratio  c-  =  l"197) 
y:=     „        .         »         «     ^S,.c--(    „         „     c=l-094) 
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The  difference  yi  —  y,-  (where  y,.  is  the  mean  age  derived  on  the 
assumption  that  the  common  ratio  is  ?•)  will  be  roughly 
proportional  to  the  differences  in  the  common  ratios^  i.e.,  nearly 
equal  to 

,  _      c-r       ,  .      1-094-r 
C-—C  •103 

Applying  this  formula  to  the  values  of  /•  given  in  the  preceding 
paragraph,  we  get 


n 

r 

yi-yr 

Onin  —  «y 

10 

1084 

•15 

-•007 

20 

1081 

•19 

-•015 

30 

1081 

•19 

-■019 

where  the  figures  given  in  the  last  column  are  deduced  from 
Table  A  on  the  assumption  (as  in  par.  1-1)  that  y^  equals 
60-n. 

(19).  It  will  be  seen  that  the  mean  errors  in  the  annuity- 
values  agree  very  fairly  with  those  previously  deduced  in  par.  14 
by  a  totally  different  process,  but  on  the  same  assumptions  as  to 
range  of  ages,  &;c.*  These  assumptions  were  purposely  chosen 
so  as  to  give  an  extreme  value  of  the  mean  error,  and  it  will 
probably  be  within  the  mark  to  say  that  over  the  whole  business 
the  mean  error  in  the  annuity-value  will  not  exceed  "015,  and  the 
mean  error  in  the  assurance-value  will  not  exceed  •0004.  As 
the  approximate  annuity-value  is  slightly  too  small,  and  the 
approximate  assurance-value  slightly  too  large,  the  small  error 
in  the  reserves  will  be  on  the  side  of  stringency ;  it  may  therefore 
be  said  that  the  method  gives  practically  exact  results,  with  a 
very  small  "  factor  of  safety '',  when  the  Mortality  Table  rigidly 
follows  Makeham's  Law. 

111. — Applicability  of  the  Method  to  Tables  not 

FOLLOWING    MaKEHAM's    LaW. 

(20).  In  Part  II  it  has  been  shown  by  analytical  methods, 
illustrated  numerically  by  reference  to  the  O-^'^^^  Table,t  that  in 
the  case  of  a  Mortality  Table  which  strictly  follows  Makeham^s 

*  The  assumptions  have  been  based  on  the  author's  observations  in  respect 
of  Endowment  Assurances  in  his  own  oiBce.  It  is  thought  that  they  will  apply 
with  sufficient  accuracy  to  most  Endowment  Assurance  business  in  Great  Britain, 
but  any  Actuary  wishing  to  calculate  the  extreme  mean  error  on  different 
assumptions  can  easily  do  so  by  means  of  Table  A.  [(?/".  Mr.  Thomson's  remarks 
in  the  discussion  and  the  ■authoi-'s  comments  thereon,  p.  -47.] 

+  If  the  usual  range  of  Makeham's  constants  be  considered,  it  will  be 
found  that  the  general  results  must  be  very  similar  in  any  ordinary  Mortality 
Table  foUowincr  Makeham's  Law. 
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Law,  a  very  close  approximation  will  be  secured  by  grouping  the 
Policies  as  mentioned  in  par.  3,  and  valuing  all  the  Policies  in 
any  group  by  the  annuity-value  and  assurance-value  corresponding 
to  the  mean  age  found  as  described  above.  If,  however,  the 
Table  does  not  follow  Makeham's  Law,  the  analysis  does  not 
hold,  and  special  investigation  will  be  required,  in  each  case,  to 
determine  how  far  the  method  will  be  applicable. 

(21).  There  are  two  principal  ways  of  making  such  an 
investigation,  and  it  will  be  convenient  to  exemplify  them  by  an 
application  to  the  exceedingly  important  case  of  the  O-^^  Table. 

(i)  A  Table  which  does  not  follow  Makeham's  Law 
through  the  whole  of  its  course  may  yet  follow  it 
sufficiently  closely  for  practical  purposes  in  that 
part  which  is  mainly  required  in  connection  with 
Endowment  Assurances — say  from  ages  25-65. 
If,  then,  this  part  of  the  Table  can  be  successfully 
re-graduated  by  Makeham^s  Law,  the  resulting 
value  of  c  will  evidently  give  the  means  of  applying 
the  method  with  good  results. 

(ii)  An  investigation  on  the  lines  of  pars.  16-18  will 
furnish  an  independent  means  of  obtaining  a 
common  ratio  r  by  which  to  calculate  the  mean 
age,  and  the  closeness  of  the  agreement  between 
the  various  values  of  r  derived  from  annuities  of 
different  terms  will  be  a  measure  of  the  suitability 
of  the  method. 

(22).  For  the  purposes  of  this  Paper  the  author  has  made  two 
re-graduations  (following  Makeham's  Law)  of  the  portion  of  the 
0^^  Table  from  age  25  to  age  64. 

In  the  first  place  the  well-known  "Aggregate  Method"  {vide 
Text-Book,  Part  II,  chap.  VI)  was  used,  and  the  following 
values  were  determined  for  A,  B  and  c  where  /ia;=A4-Bc^. 

Aggregate  Method. 

A=   -003492 
B=   -0002612 
c=  1-0784782 
log,oc=   -03281139 

These  constants  give  the  following  values  of  ^x  as  compared 
vi^ith  the  original  0^  /U-^s. 
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Table  C. — Values  of  /j.^. 


11 


X 

QM 

Re-graduation 

by  Aggregate 

Method 

Difference 

X 

25 

•00473 

•00522 

+  -00049 

25 

30 

•00584 

•00601 

+  •00017 

30 

35 

•00725 

•00717 

-  -00008 

35         1 

40 

•00900 

•00885 

-•00015 

40        ! 

45 

•01132 

•01132 

45          j 

50 

•01473 

•01491 

+  -00018 

50 

55 

•02000 

•02015 

+ -00015 

55 

60 

•02824 

•02780 

-  -00044 

60 

65 

•04121 

•03896 

-•00225 

65 

(23).  A  second  re-graduation  was  made  by  a  modification  of 
Karl  Pearson's  Method  of  Moments  (vide  J. I. A.,  xxxiii,  531), 
similar  to  that  employed  with  such  brilliant  success  by 
Mr.  G.  F.  Hardy,  in  his  graduation  of  the  British  Offices  Life 
Tables.  The  function  operated  on  was  cologio.7?x,  which,  in  a 
Table  following  Makeham's  Law,  is  of  the  form 

•43429448  X  [a  +  Bi^^-c-^I  =a  +  /3c-^,  say, 

where,  as  before,  fj,j;  —  A  +  Bc^. 

Putting  S'  =  S  colog  10  ( /^a:)  for  ages  25-64  inclusive 

—■  -"V-^    J  3)  })  )) 

V3_5'/"V2\ 

—    — ^\t^   )  „  „  „ 

the  values  of  A,  B  and  c  were  determined  subject  to  the  condition 
that  they  should  exactly  reproduce  the  values  of  S',  S^  and  S^ 
deduced  from  the  0^^  Table.  This  is  practically  equivalent  to 
reproducing  the  1st,  2nd  and  3rd  "moments'^  respectively  of 
the  function  cologio./>a;,  and  leads  to  the  following  equations: 


^•=40a-f/3<r« 


c^o-l 
c-1 


^„     40  X  41         ^  „. 

S=^= — ^ —  a  +  /3c^- 


40c^ 


r-1 


c-1 
40x41 


400^"- 


c-l 


^3     40x41x42     ,   _  ^. 


c-1 


c-1 
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(24).  The  results  are  as  follow  : 

Method  of  Moments. 

a=   -001510 

^c^-=   -0007370 

A=  -003477 

B=   -0002329 

c=  1-0809873 

losioc=   -0338205 
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Table  D. — Values  of  fj^. 


Re-Graduation 

X 

QJt 

by  Method  of 
Moments 

Difference 

X 

25 

•00473 

■00511 

+  -00038 

25 

30 

•00584 

•00589 

+  -00005 

30 

35 

•00725 

•00704 

-•00021 

35 

40 

•00900 

•00873 

- -00027 

40 

45 

•01132 

•01123 

-•00009 

45 

50 

•01473 

•01491 

-f  -00018 

50 

55 

•02000 

•02036 

+  -00036 

55 

60 

•02824 

•02839 

+  -00015 

60 

65 

-04121 

•04025 

-•00096 

65 

(25).  It  will  be  seen  that  the  two  adjustments  give  almost 
identical  values  of  A ;  but  the  second  gives  a  lower  value 
of  B,  coupled  with  a  slightly  higher  rate  of  increase  (c).  Both 
graduations  give  an  abnormally  low  value  of  c,  and  both 
sensibly  twist  the  curve  out  of  its  course,  showing  (as  might 
have  been  expected)  that  the  0"^^  Table  is  not  really  suited 
to  a  Makeham  graduation.  But  the  results  are  sufficiently  close 
to  the  original  0"*^  values  at  the  principal  ages  to  justify  the 
anticipation  that  the  method  of  valuation  w^hich  is  the  subject  of 
this  Paper  will  give  satisfactory  results  if  the  mean  ages  be  based 
on  a  value  of  c  equal  to  about  1-08. 

(26).  Let  this  result  be  tested  by  the  second  plan  referred  to 
in  par.  21.  Taking  the  same  values  of  y  and  t  as  previously 
[vide  par.  17),  the  resulting  values  of  r  will  be  as  follow,  the 
calculations  being  based  on  annuity-values  at  3  per-cent 
interest. 
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Table  E.—  Vahies  of  r.     O^^  Table. 
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Assumed  Valde  of 

n 

Resulting 
Value  of  r 

c  —  r 
taking  c=l-08 

y  +  n 

t 

2t  =  range 

10 

CO 

10 

20 

1-082 

--002 

20 

,, 

„ 

,, 

1-070 

+  010 

30 

„ 

„ 

,, 

1057 

+  023 

40 

65 

0 

10 

1-055 

+  -025 

(27).  Comparing  the  above  values  of  r  with  those  given  for  the 
QM -.;  fpable  in  Table  B  {vide  par.  17),  it  will  be  seen  at  once  that 
the  0^'  values  change  much  more  rapidly  than  the  0^' ''  as  n,  the 
term  of  the  annuity,  increases.  It  follows  that  if  the  mean  age 
be  in  every  case  based  upon  the  uniform  ratio  c,  the  differences 
between  the  true  mean  age  and  approximate  mean  age  will  be  less 
uniform  for  the  0''  Table  than  for  the  0'^'\ 

In  the  latter  case  the  constant  ratio  c  and  the  mean  age  y 
are  always  slightly  too  high  ;  while  in  the  former  case  these 
quantities  are  very  slightly  too  low  for  the  shorter  terms,  slightly 
too  high  for  the  medium  terms,  and  increasingly  too  high  as  the 
terms  become  long.  Thus  instead  of  the  method  producing 
reserves  which  are  slightly  too  high  throughout,  there  will  be  a 
certain  balance  of  error,  and  it  is  believed  that  in  an  ordinarilv- 
constituted  business,  the  method  as  applied  to  the  0^'  Table 
should  give  results  nearly  as  satisfactory  in  the  aggregate  as 
those  produced  in  the  case  of  the  0^' '  Table.  It  is  probable, 
however,  that  the  small  excess  of  reserve  produced  by  the  use 
of  the  method  will  be  slightly  greater  for  the  0^'  Table  than  for 
the  0^'",  especially  if  there  be  a  large  proportion  of  Policies 
having  a  long  unexpired  term.     (See  remarks  on  p.  49.) 

(28).  It  is  possible  that  in  some  instances  slightly  improved 
results  might  be  obtained,  in  the  case  of  the  0^'  Table,  by  basing 
the  Z's  on  the  common  ratio,  1"075,  instead  of  1-08;  but  the 
difference  would  be  very  small  and  the  higher  ratio  is  on  the 
side  of  safety,  and  for  this  reason  it  has  been  adopted  in  preparing 
the  Table  of  Z. 


IV, — Calculation  of  the  Mean  Ages  :   the  Function  Z. 

(29).  It  will  be  seen  from  par,  10  that  the  mean  valuation 
age,  y,  in  any  group  will  be  found  from  the  equation 
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S..c-+S,+,c-+'+  ....  =(S,+  S,+,+  ...)cy      .     .    (12) 

or  "'  =  %7 ^^^) 

or  cy^^'=^i^ (14) 

where,  for  each  separate  vahiation  age  in  the  group,  Sj.  represents 
the  quantity  which  is  to  be  valued,  i.e.,  the  Sum  Assured,  Bonus 
Additions,  Office  Premium,  Net  Premium,  or  Reduction  of 
Premium  as  the  case  may  be.  In  theory  the  method  requires 
that  a  separate  mean  age  be  determined  in  each  case,  and  we 
shall  discuss  later  whether  this  is  necessary  in  practice.  Using 
Sj.  in  its  widest  sense,  it  will  be  seen  from  equation  (12) 
that  if  the  product  S^c""^  be  formed  for  each  age,  and  the  sum 
of  the  products,  SS^.c'^,  be  divided  by  2S.i-,  the  quotient  will 
give  cy ;  whence  y  (the  mean  age  required)  may  be  found  by 
entering  inversely  a  Table  of  &J  or  directly  from   the  equation 

_  log  (Quotient) 
^~  log  c 

(30).  But  this  process,  although  the  most  obvious,  is  not  the 
most  convenient,  since  it  renders  it  necessary  to  form  the  product 
Sa;C*  afresh  at  each  valuation.  Equation  (14)  shows  that  instead 
of  SjjC'^  we  may  use  S.^.c^'^",  where  w  is  a  quantity  which  is 
independent  of  x,  but  is  not  necessarily  the  same  at  each 
valuation;  then  SS.rC'^'*'"^-SS.i.  gives  c^+"  where  y  +  n  is  the 
valuation  age  n  years  hence.  Put  n  equal  to  the  number  of 
years  from  the  valuation  date  to  the  end  of  the  financial  year  in 
which  the  assurance  matures  (or  is  assumed  by  the  valuation 
formulre  to  mature).  Then  y  +  n  will  give  what  may  be  called 
the  "  maturity  age ",  say  M,  which  will  evidently  be  constant 
during  the  whole  currency  of  the  Policy,  and  the  value  of  S  x  c^^ 
may  therefore  be  found  and  recorded  once  and  for  all  at  the 
inception  of  the  Policy.  It  will  evidently  make  no  difference 
if  SarXc^^  be  multiplied  by  a  constant  factor,  say  c'^ ,  giving 
S.c  X  c^  xc' ,  provided  the  value  of  j\I  be  determined  by  entering 
inversely  a  Table  of  the  same  function ;  and  it  will  be  desirable  to 
do  this  in  order  to  reduce  the  size  of  the  quantities  to  be  operated 
on.  Let  us  then  put  /c=— 55,  and  write  Zm  for  S  x  c^^~^^. 
Then  we  sliall  have 

Mean  value  of  Z  per  unit  assured  =  .^^" 
y  =  raean  valuation  age  =  (mean  value  of  M)— w. 
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Here  we  write  Sj£  instead  of  S^.,  because  the  quantities  S  and  Z 
are  now  considered  as  functions  of  M  (the  maturity  age)  only, 

(31).  Extended  Tables  of  Zy^,  and  of  its  difference  for  tenths 
of  a  year  of  age,  have  been  prepared  for  all  values  of  ^1  from  35 
to  75,  on  the  basis  of  the  H^S  0^^  and  0^^^)  Tables  of  Mortality; 
the  first  will  be  found  in  the  J.I. A.,  xxxiv,  80-1,  and  the  second 
and  third  are  appended  to  this  Paper.  It  will  be  useful  to  give 
a  practical  example  of  their  application. 

(32).  Suppose  that  we  are  valuing  a  group  of  Policies  which 
will  mature  exactly  10  years  hence,  so  that  «  =  10.  Let  the 
sums  assured  be  1,000  at  valuation  age  40 ;  2,000  at  valuation 
age  45;  2,500  at  valuation  age  50;  and  1,500  at  valuation 
age  55.  Then,  inserting  the  values  of  Z  from  the  prepared 
Tables,  we  shall  have  the  following  results. 


Valuation 
X 

x+n 

Sm 

Z,[(H>') 

Z.m(0>') 

Zm(0M'5') 

40 

50 

1,000 

633 

681 

'           638 

45 

oo 

2,000 

2,000 

2,000 

2,000 

50 

60 

2,500 

3,948 

3,673 

3,918 

55 

65 

1,50<J 

3,738 

3.239 

3,682 

7,000 

10,319 

9,593 

10,238 

0^1 

0Mi3» 

1-370 

1-462 

591 

59-2 

491 

49-2 

2Zm  :  2Sm  1-474 

Corresponding  Value  of  M 59-2 

^  =  M-»       49-2 

(33).  The  value  of  M  is  found  by  inspection  of  the  Table. 
Thus,  taking  the  O^'(^)  values,  w'e  have  2Z^SS  =  1-462, 
corresponding  to  1,462  in  the  column  headed  1,000  in  the 
Table  of  Z.  The  next  lower  tabular  value  in  that  column  is 
the  one  corresponding  to  age  59,  namely,  1,432;  deducting  this 
from  1,462  we  have  the  remainder  30,  and  the  nearest  tabular 
difference  (on  the  line  for  age  59)  being  that  corresponding  to 
the  column  2,  we  have  finally  M  =  59'2. 

(34).  The  quotient  2Z-=-SS  can  be  calculated,  with  sufficient 
accuracy  for  all  practical  purposes,  by  means  of  the  invaluable 
Crelle's  Tables,  or  the  similar  Tables  of  Cotsworth.  These  will 
give  by  inspection  three  figures  in  the  quotient,  so  that  the 
greatest  error  will  be  5  in  the  fourth  figure,  corresponding  to 
about  ^  of  a  year  of  age  in  the  Table  of  Z. 
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(35).  It  will  be  seen  that  in  the  above  example  the  mean  age 
is  precisely  the  same  for  the  H^'  and  O^'*^"")  Tables,  and  having 
regard  to  the  close  agreement  in  the  respective  values  of  logioC 
(namely,  -03966  for  the  H^^  and  '039  for  the  0^(^>),  it  is  evident 
that  the  mean  ages  can  never  sensibly  differ.  It  follows  that  the 
H-^^  Z's  can  be  safely  used  for  an  0-^'^^^  Valuation  (thus  avoiding 
the  necessity  for  recalculating  the  Z's  on  a  change  of  Valuation 
Tdih\(t),  provided  they  be  used  throughout ;  but  it  would  obviously 
be  incorrect  to  use  mixed  values  of  H^'  and  0^'^''^  Z's  in  the  same 
group,  for  in  that  case  there  would  be  no  fixed  standard  of 
reference  by  which  to  deduce  the  mean  age. 

(36).  While  the  H^^  and  O^'^^^  mean  ages  agree  very  closely, 
the  0^'  value  is  sensibly  less  than  either.  Thus  the  effect  of 
using  H^^  or  O^^^"")  Z's  for  an  0^^  Valuation  would  be  to  bring  out 
too  high  a  mean  age,  and  therefore  too  high  a  reserve,  but  the 
difference  would  appear  to  be  slight. 

V. — The  Question  of  employing  Separate  Mean  Ages 
FOR  Sums  Assured,  Net  Premiums,  &c. 

(37).  It  has  been  remarked  in  par.  29  that  in  strictness  the 
mean  valuation  age  should  be  determined  separately  for  each  of 
the  quantities  which  fall  to  be  valued,  namely  : — 

(fl)  Sums  Assured. 
(/;)  Bonus  Additions. 

(c)  lleductions  of  Premiums. 

[d)  Office  Premiums. 
{e)  Net  Premiums. 

It  is  clear,  however,  that  if  this  had  actually  to  be  done  the 
advantage  of  the  method  would  be  greatly  reduced,  even  if  it  were 
not  entirely  forfeited,  and  it  is  satisfactory  to  be  able  to  state  that 
in  practice  it  is  usually  found  that  the  several  mean  ages  differ  so 
slightly  that  the  one  which  is  derived  from  the  Sums  Assured 
may  safely  be  used  throughout.  This  appears  plainly  from  a 
comparison  between  the  results  of  a  detailed  valuation  (age  by 
age)  and  a  group  valuation  by  the  Z  method  based  on  one  set  of 
mean  ages  {vide  J.I.A.,  xxxiv,  66,  and  510-4,  and  the  Appendix 
hereto);  but  in  the  absence  of  any  ascertainable  law  as  to  the 
relative  volume  of  business  for  different  entry  ages  and  maturity 
ages,  the  result  cannot  be  established  by  a  rigorous  theoretical 
investigation.  The  following  remarks  will,  it  is  hoped,  throw 
some  light  on  the  question, 
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(38).  Consider  the  mean  age  (say  Y)  derived  from  the  Net 
Premiums^  as  compared  with  that  based  on  the  Sums  Assured, 
which  has  been  denoted  by  y ;  for  any  given  group  the  latter  will 
be  determined  (par.  29)  from  the  equation 


S..c-+S,.+,c--*-+...=(SS,)c2' 


or 


....     (15) 

where  Sj;  represents  the  total  Sums  Assured  at  valuation  age  x  in 
the  group.  If  tt^  represent  the  average  rate  of  net  premium  on 
the  policies  included  in  Sx,  so  that  the  total  net  premiums 
corresponding  to  S^  will  be  Sa;7r^,  the  mean  age  Y  will  be 
determined  by  the  similar  equation 

S(S^7r^)  =  S.,7r^c-(^-^:'  +  S.,+i7r^^,c-(^'-^-"+  .  .  . 

+  S^7r^  +  Sy+j7r„+,c+  .  .  .     (16) 

(39).  It  is  evident  that  if  ttj;  have  a  constant  value,  Y  and  y 

will  be  absolutely  identical;  and  if  ir^  be  subject  to  merely  casual 

variation   (so   that  at  any  age   a  value  in  excess  of  the  mean  is 

as  likely  to  occur  as  a  value  in  defect),  it  will  be  highly  improbable 

that  y  and  Y  will  (on  an  average  of  cases)  differ  sensibly.     But 

increase 
if  TTx  systematically  - — ; — ^   as  we  pass  from  the  youngest  to 
decrease 

the  oldest  age,  it  is  clear  that  the  effect  on  Y  will  be  the  same  as 

if  the   proportionate    amount    assured   at    the    oldest  ages  were 

increased    ,,       .  .       x        i        •  ^r      ■^^    , 

T — ; -.    (leaving   tt^.   constant) ;    that    is    to    say,    i    will    be 

greater  ,, 

^-j than  y. 

less  ^ 

(40).  It  thus  appears  that  the  extent  to  which  Y  will  differ 

from  y  depends  upon  the  direction  and  extent  of  the  change  in 

TTj;   as   X   increases.      Let   us  take   now   a   particular    case,   say 

unexpired  term  20  years,   and  analyze  the  composition  of  the 

business.     For  the  purpose  of  illustration  it  will  be  sufficient  to 

deal    only    with    quinquennial    ages    and    durations,    though    in 

practice  the  intervening  ages  and  durations  will  also  occur. 
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Unexpired  Term,  20  years. 


Age  at 

Term 

Valuation 

Maturity 

Term  of 
Assurance 

Average  Rate 
of  Premium 

Entry 

Coiujileted 

Age 

Age 

from  Entry 
to  Maturity. 

IIM  3  per-cent 

20 

0 

20 

40 

20 

•03646 

20 

5 

25 

45 

25 

•02930 

25 

0 

25 

45 

20 

•03870 

20 

10 

30 

50 

30 

•02364. 

25 

5 

30 

50 

25 

•02985 

30 

0 

30 

50 

20 

•03947 

20 

15 

35 

55 

35 

•01988 

25 

10 

35 

55 

30 

•02431 

30 

5 

35 

55 

25 

•03076 

35 

0 

35 

55 

20 

•04046 

20 

20 

40 

60 

40 

•01733 

25 

15 

40 

60 

35 

•02070 

30 

10 

40 

60 

30 

•02540 

35 

5 

40 

60 

25 

•03199 

40 

0 

40 

60 

20 

•04190 

(41).  It  will  be  seen  from  the  above  scheme  that  if  the  sums 
assured  were  the  same  for  each  possible  combination  of  entry 
ages  and  durations^  the  policies  on  lives  aged  40  would  have,  on 
the  average^  a  longer  term  of  assurance  (from  entry  to  maturity), 
and  a  smaller  net  premium  than  those  on  lives  aged  35  ;  these 
again  would  have  a  longer  term  and  a  smaller  net  premium 
than  policies  on  lives  aged  30 ;  and  so  on  :  thus  the  average 
rate  of  premium  would  tend  to  decrease  as  the  valuation  age 
increased ;  and  Y  would  tend  to  be  slightly  lower  than  y,  as 
shown  in  par.  39.  This  tendency,  however,  may  be  checked,  if 
not  counteracted,  by  other  considerations. 

(i)  It  is  probable  that  the  proportion  of  Policies  eflfected, 
and  the  average  amount  of  each  Policy,  will  be  greater 
for  the  middle  ages  at  entry  than  for  the  young  ages, 
(ii)  For  any  given  valuation  age  the  Policies  on  lives  of 
the  middle  entry  ages  must  have  been  a  shorter  time 
in  force,  and  will,  therefore,  have  been  reduced  to  a 
smaller  extent  by  deaths,  surrenders  and  discon- 
tinuances than  the  Policies  on  lives  of  the  youngest 
entry  ages. 
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(iii)  *  The  continued  increase,  which  for  many  years  past 
has  taken  place  in  the  amount  of  Endowment 
Assurance  business  transacted,  will  still  further 
proportionately  increase  the  assurances  w^hich  have 
the  shortest  duration,  and  therefore  the  highest 
entry-ages. 

(42).  All  these  conditions  act  in  the  same  direction,  and  their 
effect  is  to  counteract  pro  tanto  the  fall  in  the  average  rate  of 
premium,  which  (as  we  have  seen  in  par.  41)  might  otherwise  be 
expected  to  occur  as  the  valuation  age  increased.  Theory  does 
not  enable  one  to  say  what  the  resultant  effect  of  these  conliicting 
forces  will  be,  but  enough  has  been  said  to  show  generally  that  no 
very  marked  change  in  the  average  rate  of  premium  need  generally 
be  anticipated,  and  that,  accordingly,  Y  and  y  should  agree  very 
closely,  as  they  are  found  to  do  in  practice.  It  will,  however,  be 
prudent  for  each  Office  to  test  the  question  for  a  few  representative 
groups.  All  that  is  necessary  is  (in  each  of  such  groups)  to 
calculate  the  average  rate  of  premium  at  each  valuation  age  :  if 
no  marked  systematic  progression  in  the  rates  be  observed  it  will 
be  safe  to  use  the  same  mean  age  y  for  Sums  Assured  and  Net 
Premiums  ;  if,  on  the  other  hand,  such  a  progression  be  detected, 
a  separate  mean  age  Y  should  be  calculated,  and  this  will  at  once 
show  whether  the  difference  between  y  and  Y  is  of  any  practical 
importance. 

(43).  It  seems  hardly  necessary  to  consider  specially  the 
question  of  a  separate  mean  age  for  the  Office  Premiums.  The 
percentage  of  loading  changes  so  slowly,  and  within  such 
comparatively  narrow  limits,  that  the  average  rates  of  Office 
Premiums  will  evidently  follow  a  curve  closely  resembling  that 
of  the  Net  Premiums,  and  therefore  the  same  mean  age  Y  can 
safely  be  used  for  the  Net  Premiums  and  the  Office  Premiums, 
whether  this  be  identical  with  y  (the  mean  age  for  the  Sums 
Assured)  or  not. 

(44).  Passing  to  the  Bonus  Additions  we  cannot  do  better 
than  quote  the  luminous  remarks  of  Mr.  G.  F.  Hardy  {J.I. A., 
xxxiv,  86),  who  said,  in  the  discussion  on  the  earlier  Paper — 

"  If  a  separate  calculation  were  not  made  in  respect 
"  of  the  Premiums  a  better  result  would  then  be  obtained 

*  lu  the  case  of  a  Company  which  has  been  transacting  a  fairly  uniform 
Endowment  Assurance  for  a  long  period  this  feature  will  be  absent,  and  it 
will  then  be  specially  desirable  to  institute  a  test  such  as  that  referre<l  to 
in  par.  42. 

c  2 
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"  by  using  Sums  Assured  only  [in  calculating  tlie  mean 
"  age] ,  and  not  Sums  Assured  plus  Bonus  Additions. 
"  The  reason  for  that  was  that,  given  Policies  having  a 
"  uniform  term  to  run,  those  Policies  which  had  been 
"  longest  on  the  books,  and  which,  therefore,  would  have 
"  the  largest  reversionary  bonuses,  would,  of  necessity, 
'^  have  the  smallest  premiums,  and,  as  the  effect  of  the 
*'  Bonuses  acted  in  the  opposite  direction,  there  would  be 
"  a  counteracting  influence,  and  the  error  in  computing 
"  the  ages  would  be  less  by  taking  simply  the  sums 
"  Assured  than  by  taking  the  Sums  Assured  and  the 
"  Bonuses. '^ 

It  is  thought  that,  unless  the  Bonus  System  be  a  very  special 
one,  it  can  but  rarely  be  necessary  to  use  a  separate  mean  age  for 
the  Bonuses,  or  to  find  a  mean  age  for  the  Sums  Assured  plus 
Bonuses,  and  similar  remarks  apply  to  lleductions  of  Premiums, 
unless  these  be  very  considerable.  But  should  it  be  thought 
desirable  in  any  particular  case,  the  question  can  easily  be 
investigated  by  a  process  similar  to  that  described  above  in 
relation  to  the  Net  Premiums,  the  only  difference  being  that  the 
ratio  [Bonus  Additions  at  age  x]  :  [Sums  Assured  at  age  .r]  will 
take  the  place  of  tt.i- 

VI. — Practical  Application    of  the    Method. 

(45).  We  now  proceed  to  consider  the  best  mode  of  working 
out  the  details  of  the  method  in  practice.  And  first  as  to  the 
computation  of  the  auxiliary  function  Z.  The  most  convenient 
plan  will  be  found  to  be  as  follows  : 

A.  By  means  of  a  prepared  Table,  such  as  those  appended 
to  this  Paper,  calculate  the  Z  for  each  individual 
Policy  at  its  inception  (in  the  same  way  as  the  net 
premium),  and  record  it  on  the  valuation  card 
once  and  for  all.  In  the  great  majority  of  cases 
this  can  be  done  at  sight,  without  any  calculation 
whatever.  When  the  Policies  are  scheduled  for 
valuation,  a  column  will  be  provided  in  which  the 
Z^s  will  be  entered,  side  by  side  with  the  sums 
assured,  and  they  will  be  totalled  with  the  rest  of 
the  particulars. 
Then  we  shall  have  SSA  and  2Z,  by  means  of  which 
the  mean  age  may  be  determined. 


I 
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(46).  The  computation  of  the  Z^s  by  means  of  the  Table  is 
such  a  simple  matter  that  a  very  large  number  of  Policies  may 
be  dealt  with  in  a  short  time.  If  there  are  a  few  "  fashionable  " 
maturity  ages,  such  as  45,  50,  55,  60  and  65,  embracing  the 
bulk  of  the  business,  it  will  be  found  convenient  for  checking 
purposes  to  sort  the  cards  into  groups  according  to  the  maturity 
ages,  and  to  subdivide  each  group  according  to  the  sums 
assured.  Each  subdivision  will  then  have  a  constant  value  of  Z, 
and  thus  the  checking  may  be  done  very  rapidly  by  simple 
inspection.  The  author's  practice  is  to  deal  with  a  yearns 
business  at  a  time,  except  in  the  valuation  year,  when  of  course 
the  computation  and  checking  of  the  Z's  should  be  done  at 
frequent  intervals  so  as  to  keep  the  cards  well  up  to  date. 

(-17).  The  alternative  plan  is  as  follows  : 

B.  Calculate  the  Z's  after  the  Policies  have  been 
scheduled  for  valuation,  and  with  this  view 
subdivide  the  Policies  in  each  group  into  sub- 
groups, arranged  according  to  the  maturity  ages. 
Find  the  total  sums  assured  in  each  sub-group 
and  calculate  the  Z  corresponding  to  each  sub- 
total, in  one  aggregate  sum.  For  example,  if  in 
any  sub-group  the  total  sum  assured  for  maturity 
age  50  be  13,850,  the  corresponding  0^^^  Z  will 
be  13,850  X -638,  =8,837,  which  will  be  inserted 
in  the  Schedule. 

(48) .  The  advantages  of  plan  A  are — 

(i)  The  work  is  so  simple  that  it  can  be  done  by  any 
intelligent  clerk  though  unskilled  in  actuarial 
matters,  and  the  checking  (which  it  will  be  prudent 
to  entrust  to  an  actuarial  clerk)  can  be  spread  over 
the  inter-valuation  period. 

(ii)  The  Z's  being  all  calculated  and  checked  before  the 
Policies  are  scheduled,  the  Policies  in  any  group 
can  be  entered  in  numerical  order,  irrespective  of 
the  maturity  age.  This  avoids  all  the  difficulty  of 
spacing  out  the  valuation  book,  which,  by  method 
B,  is  rather  troublesome  when  it  is  desired  to 
commence  the  writing-up  of  the  particulars  before 
the  actual  valuation  date  or  when  a  continuous 
Classification  Register  is  kept. 
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(iii)  When  the  entry  of  the  ])articulars  has  been  finally 
completed,  the  schedules  can  be  handed  out  to  be 
cast  without  any  special  instructions,  whereas  the 
sub-grouping  of  plan  B  is  a  likely  source  of  error, 
unless  very  carefully  scrutinized. 

(iv)  The  plan  is  particularly  suited  to  a  continuous  classi- 
fication, as  every  policy  that  comes  in  or  goes  off" 
carries  with  it  the  appropriate  Z. 

(49).  On  paper  these  advantages  may  not  appear  to  be  great, 
but  in  practice  anyone  who  has  much  experience  in  supervising 
and  controlling  the  work  of  valuation  will  recognize  the  importance 
of  simplifying  the  procedure  so  that  the  greatest  use  may  be 
made  of  unskilled  labour,  in  order  to  reduce  the  pressure  on  the 
actuarial  clerks  and  free  them  for  more  important  work.  Usually 
there  is  an  ample  supply  of  clerks  who — while  incapable  of 
performing  any  actuarial  work — may  safely  be  entrusted  with  the 
scheduling  and  casting  of  particulars,  provided  there  are  no 
complications  of  sub-grouping,  &c.,  &c. 

(50).  The  disadvantage  of  method  A,  is,  that  any  errors  in  the 
Z's  that  may  remain  undetected  will  endure  for  the  whole 
currency  of  a  Policy.  With  proper  care,  however,  they  should 
be  few  and  unimportant,  and  in  a  large  mass  of  Policies,  a  few 
isolated  errors,  even  if  they  remain  undetected,  can  have  but  very 
little,  if  any,  sensible  effect  on  the  mean  valuation  age. 

(51).  Should  it  be  considered  necessary  to  determine  the  mean 
age  separately  for  the  net  premiums  (vide  pars.  37-4-i),  a  separate 
auxiliary  function,  which  we  may  call  Hji,  will  have  to  be 
calculated — where  Hjj  is  strictly  analogous  to  Zy  and  will  be 
equal  to  (net  premium)  xc^^''^^.  Here  again  methods  A  and  B 
will  be  available,  and  the  same  remarks  will  apply  as  to  the 
relative  advantages  of  these  methods.  If  method  A  be  adopted, 
the  best  plan  will  be  to  construct  Tables  of  O  for  the  principal 
maturity  ages,  and  for  each  age  at  entry,  rather  than  to  operate 
directly  on  the  actual  net  premiums  for  each  Policy.  The 
construction  of  such  tables,  once  and  for  all,  is  a  very  simple 
matter,  and  when  this  has  been  done  the  calculation  of  the  Il's 
will  be  precisely  similar  to  that  of  the  net  premiums.  It  will, 
however,  be  amply  sufficient  to  record  the  O's  correct  to  one 
decimal  place,  and  if  the  mass  of  business  be  large,  the  nearest 
integer  will  suffice. 

(52).  If  the  mean  age  is  also  to  be  determined  separately  for 
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the  bonus  additions  (which  it  is  thought  can  only  be  necessary 
in  special  cases),  method  B  is  practically  the  only  one-available, 
for  the  labour  of  forming  a  special  bonus-Z  for  each  Policy  at 
each  valuation  would  be  prohibitivCj  as  prepared  Tables  would 
not,  in  this  case,  be  of  any  great  assistance. 

(53).  It  has  been  suggested  that  the  function  Z^j  need  not  be 
specially  calculated,  as  the  mean  valuation  age  can  equally  well 
be  determined  by  scheduling  the  product  (sum  assured  x  the 
force  of  mortality  at  the  maturity  age).  This  of  course  is 
perfectly  true,  and  obviously  the  use  of  any  other  function  of  the 
form  A  +  'Bc^'^*  {where  A,  B  and  t  may  have  any  constant  values 
whatever)  would  produce  the  same  results.  But  it  does  not 
appear  that  any  saving  of  labour  w^ould  be  secured  by  using  the 
fi'%  instead  of  the  Z's.  If  the  mortality  table  follows  Makeham's 
Law  (and  as  the  method  is  based  on  this  assumption  it  cannot  in 
any  other  case  be  safely  used  without  special  investigation),  the 
value  of  c  is  known  and  the  labour  of  calculating  c^  is  perfectly 
inconsiderable,  while  an  extended  table  for  different  sums 
assured  is  equally  required  if  the  //,'s  be  employed  instead  of  the 
Z's  to  find  the  approximate  mean  age.  In  the  absence  of  any 
saving  of  labour  it  seems  most  natural  to  use  Z's  based  on  the 
simplest  function,  namely  c^,  that  will  answer  the  purpose, 
rather  than  to  use  fi,  which  involves  two  other  quantities,  A  and 
B,  which  do  not  affect  the  mean  age  in  any  way.  Moreover,  the 
Z  based  on  c"  alone  has  the  important  advantage  that  at  some 
particular  maturity  age  (which  may  be  selected  arbitrarily  and 
will  most  conveniently  be  one  of  those  for  which  the  greatest 
number  of  Policies  are  issued),  the  sums  assured  and  the  Z's  are 
identical;  so  that  for  the  whole  of  such  Policies  (probably  a 
considerable  proportion  of  the  whole)  the  Z's  are  known  without 
either  calculation  or  reference  to  a  table. 

Methods  of  grouping  the  Policies  and  of  Calculating  the 
Maturity  Age  M. 

(54).  The  main  principle  which  governs  the  method  of 
grouping  is  stated  in  par.  (3),  but  the  particular  plan  to  be  used 
in  any  given  case  will  depend  partly  on  the  form  of  the  Policy 
and  partly  on  other  considerations.  It  wull  be  desirable  to 
consider  the  principal  cases  that  occur  in  practice,  and  to  give  a 
detailed  statement  of  the  appropriate  expressions  for  the  maturity 
age  "  M."     It  \vill  be  assumed  that  the  valuation  is  made  as  at 
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31  December.  Whatever  method  be  used  to  find  the  valuation 
ages,  the  phrase  "  office  year  of  birtli  "  will  be  used  to  denote  the 
year  at  the  end  of  which  the  valuation  age  was  0,  i.e.,  the 
year  which,  deducted  from  the  valuation  year,  will  give  the 
valuation  age. 

(55).  First  consider  the  most  modern  form  of  Policy,  namely, 
that  in  which  the  assurance  becomes  payable  on  the  Policy 
anniversary  next  preceding  the  actual  day  on  which  the  life 
assured  attains  the  specified  age ;  i.e.  (in  the  case  of  Policies 
subject  to  annual  premiums),  one  year  after  the  last  annual 
premium  falls  due. 

I.  The  simplest  method  of  classification  (and,  on  the  whole, 
the  most  convenient)  is  to  group  the  Policies  according  to  the 
calendar  year  in  which  the  Policies  mature ;  e.g.,  all  the  Policies 
maturing  from  1  January  to  31  December  (both  inclusive)  in  the 
year  1920  will  form  one  group ;  those  maturing  from  1  January 
to  31  December  1921  will  form  the  next  group,  and  so  on.  Then 
M  (the  maturity  age)  denoting  the  valuation  age  at  the  end  of 
the  calendar  year  of  maturity,  we  shall  have — 


M  =  [Calendar  year  of  maturity]  —  [Office  year  of  birth] 


/"  =  Number   of  annual^ 
I      premiums  to  be  paid  !_  _  r 


mums  to  De  paun       r  -x     rv  c      !.„<-•«     i  n 

,      -     ,   ,  \     1  1  =r         ,.  „  „       1  — I  lear  01  valuatiou  +  lj 

=  curtate      unexpired  I  >»        j     l 

I     term        .  .  .J 

j/  =  Mean  valuation  age  =  [Mean  value  of  M]  — [»  +  l] 
Annuity-value  =  i|a^l  =  (1  -  Ic)  +  a-vu-n-n 
Assurance- value  =  ^,ji^\  =  1  —  rf(l  +  a^n  -  i+i  ) 

where  k  =  average  interval  to  next  anniversary. 


(56).  If  the  valuation  ages  be  the  nearest  integral  ages  on 
31  December  in  the  valuation  year,  we  shall  have — 

Office    year    of   birth  =  [calendar   year   of   birth]    if   the 

birthday  fall  between  1  July 
and  31  December  (both  in- 
clusive). 

Office   year   of   birth  =  [calendar   year   of    birth  — 1]     if 

the  birthday  fall  between 
1  January  and  30  June  (both 
inclusive) . 
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If  the  uflBce  year  of  birth  be  found  by  this  method  and 
recorded  on  the  cards^  M  will  be  found  at  once  from  the  above 
formula.  It  may  then  be  checked  by  the  following  process, 
which  is  so  perfectly  different  from  the  first  that  a  reliable  clerk 
can  safely  be  allowed  to  check  his  own  work  by  the  use  of  the 
alternative  method.  In  the  following  scheme  E.A.  represents 
the  ordinary  endowment  agC;  i.e.,  the  age  n.b.d.  at  entry  +  the 
term  of  the  endowment. 


Birthday  falling  in 

1      Day  of  Entry  fialling 

Value  of  31 

First  half  of  calendar  year    . 

Before  birthday    . 

E.A.-fl 

» 

After  birthday 

E.A. 

Second  half        „            „ 

Before  birthday    . 

E.A. 

„ 

After  birthday 

E.A.-l 

(57).  If  the  valuation  ages  be  calculated  on  the  same 
assumption  as  that  made  in  deducing  the  H^  Mortality 
Experience,  namely,  that  the  age  next  birthday  at  entry  is 
attained,  on  the  average,  at  the  end  of  the  year  of  entry,  it  will 
be  found  that  M  is  in  all  cases  equal  to  E.A.  This  furnishes  an 
exceedingly  convenient  practical  rule,  and  it  is  thought  that  it 
may  be  safely  adopted.* 

(58).  II.  Another  method  of  classification  is  to  group  the 
Policies  according  to  the  nearest  inteyral  unexpired  term ;  so  that 
all  Pohcies  maturing  from  1  July  1920  to  30  June  1921  (both 
inclusive)  will  form  one  group  assumed  on  the  average  to  niatuiL- 
on  31  December  1920,  and  1920  may  be  called  the  ^'office  year 
of  maturity.^'  This  method  will  be  found  fully  described  (with 
illustrative  schedules)  by  Mr.  H.  A.  Thomson,  J.I.A.,  xxxiv, 
6,  28-9.  Taking  M  as  the  valuation  age  on  the  assumed  date  of 
maturity,  we  shall  have — 


*  It  probably  understates  the  valuation  ajre  very  slightly,  but  this  may  be 
set  against  the  fact  that  the  Z  method  in  itself  tends  to  slightly  overstate  the 
age.  An  investigation  of  a  complete  year's  endowment  assurance  business, 
transacted  subject  to  all  the  modern  conditions  of  dating  back  and  crowding  in 
business  at  the  end  of  the  year,  showed  the  following  results  : 

Average  age  by  "nearest  birthday  "  method  was  greater  than  true  average 

age  by  '019  year. 
Average  age   by  method    of  par.   57   was    less  than   true   average   age 
by  -OOO  year. 
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M=[OfRt'e  year  of  maturity]  -  [OfScc  year  of  birth] 

M  =  [         „         „  „        ]  — [Year  of  valuation]  =  mean  unexpired  term 

_y  =  mcau  valuation  age  =  [Mean  value  of  M]  — » 

( 1  +  fl^yTT^l  for  Policies  maturing  in  first  half  of  cal.  year  ) 

Annuity-value= -^  ,  f 

{au^i^i\  "  »  "     second     „  „         ) 

Assurance-value  =  A„vt 


(59).  If  the  valuation  ages  be  the  nearest  integral  ages,  we 
may,  as  before,  find  M  by  two  distinct  processes,  as  shown  in  the 
following  scheme  : 


Birthday 
fallinfc  in 


First    h:ilf    of 
cal.  year 

Second  half  of 
cal.  year 


Day  of  Entry 
fallins  in 


Value  of  M        Value  of  M  by  alternative  process 


Second  half  of 
cal.  year 

First  half   of 
cal.  year 


Both  in  same  half   year,  the 
date  of  entry  being  earlier 

Both   in  same  half   year,   the 
date  of  entry  being  later 


E.A. 
E.A.-1 

E.A. 
E.A.-l 


[Cal.  year   of   maturity]  — [Cal. 
year  of  birth]  +  1 

[Cal.  year   of   maturity]  -  [Cal. 
year  of  birth]  —  1 


[Cal.  year  of  maturity]  — [Cal. 
year  of  birth] 


If  the  valuation  ages  are  found  by  the  plan  mentioned  in 
par.  57  we  shall  have — 

M  =  E.A.    when    date   of   entry    falls    in   second   half   of 

calendar  year. 
M=E.A.  — 1   when   date  of  entry  falls  in  first  half  of 

calendar  year. 

(60).  A  classification  in  Form  11  is  somewhat  less  convenient 
than  one  in  Form  I,  but,  on  the  other  hand.  Form  II  has  the 
great  advantage  of  automatically  making  a  very  accurate 
allowance  for  the  possible  unequal  distribution  of  the  renewal 
dates  and  maturity  dates  over  the  calendar  year.  It  will  be 
seen  at  once  that  as  the  renewal  dates  by  Form  II  are  centred 
round  31  December,  and  assumed,  on  the  average,  to  fall  on  that 
date,  the  abnormal  amount  of  business  which  is  commonly 
transacted  at  the  close  of  the  year  will  not  have  any  disturbing 
effect  as  it  does  in  Form  I.     The  great  power  of  the  method 
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is  shown  by  the  following  figures^  deduced  from  889  Policies, 
forming  a  complete  year's  new  endowment  assurance  business  in 
the  case  of  a  progressive  Office. 

Average  Interval  (Jc)  from  31  Decemher  to  Policy  Anniversary. 


True  Value 

Assumed 
Value  by 
Fonnll 

Average  value  of  k  unweighted 

Average  value  of  k  weighted  in  proportiou  to 
net  premiums 

•619 
•631 

•623 
•638 

(61).  Here  it  is  evident  that  the  policy  anniversaries  are  not 
at  all  evenly  distributed  over  the  calendar  year,  yet  Form  II 
gives  (without  any  calculation)  almost  precisely  the  correct 
average  interval  from  the  valuation  date  to  the  anniversaiy.  In 
using  Form  I  the  value  of  k  enters  into  the  calculation,  and  it 
is  necessary  either  to  determine  it  separately  for  each  group  or 
to  find  an  average  value  (usually  assumed  to  be  Vj  which  can  be 
used  over  the  whole  business.  In  practice  the  value  of  k  will 
generally  be  a  little  greater  than  \  because  of  the  large  proportion 
of  new  business  efi'ected  in  the  closing  months  of  the  year. 
It  must,  however,  be  observed  that  the  change  in  the  reserve 
consequent  on  a  deviation  from  the  true  value  of  k  {the  valuation 
age  and  unexpired  term  being  fixed  independently  of  h)  will  be 
much  smaller  for  Endowment  Assurances  than  for  Whole-Life 
Assurances.  In  the  case  of  the  latter  an  increase  in  k  will  always 
increase  the  reserve,  whereas  the  effect  on  Endowment  Assurances 
will  be  to  increase  the  reserve  for  Policies  recently  effected,  but 
to  decrease  the  reserves  for  Policies  which  have  been  long  in  force. 
An  investigation  of  this  question  will  be  found  in  pars.  24,  25 
of  the  earlier  paper  {J.I. A.,  xxxiv,  72,  73),  and  it  is  unnecessary 
here  to  discuss  the  subject  further.* 

(62).  The  form  of  Policy  referred  to  in  par.  55  has  been 
discussed  in  full  detail  partly  because  it  is  rapidly  superseding 
other  foi'ms,  and  partly  because  it  is  the  natural  theoretical 
standard  to  which  others  may  be  conveniently  referred.  The 
other  form  most  commonly  met  with  is  as  follows  : — 

*  An  independent  investigation  by  Mr.  H.  A.  Thomson  will  be  found 
J.I. A.,  xxxiv,  8-9;  but  it  should  be  noted  that  this  is  based  on  a  different 
assumption  (namely,  that  the  valuation  age  changes  with  k). 
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Sum  assured  payable  on  the  actual  attainment  of 
a  given  age  (i.e.,  on  a  specified  birthday),  not  on  the 
preceding  Policy  anniversary.  Number  of  years'  premiums 
limited  to  the  difference  between  the  Endowment  age  and 
the  age  next  birthday  at  entry. 

If  t  be  the  average  interval  between  the  birthday  and  the 
preceding  Policy  anniversary,  effect  may  be  given  to  the  diff"erence 
between  this  form  and  that  previously  discussed,  by  using  the 
Assurance  Value  Ayn+k+t\  in  place  of  Ayj^;^-  if  Classification  I 
be  used;*  or  by  using  A,^,;^,  instead  of  Ayn\  in  the  case  of 
Classification  II.  For  the  purpose  of  grouping  the  Policies,  an 
assumed  date  of  maturity  (being  the  date  on  which  the  Policies 
would  mature  if  issued  in  the  form  stated  in  par.  55)  should  be 
entered  in  the  valuation  cards  :  if  Classification  I  be  adopted, 
it  will  only  be  necessary  to  record  the  assumed  ijear  of  maturity. 
For  example,  take  a  Policy  eff'ected  in  February  1903  on  a  life 
aged  30  next  birthday  (born  January  1874)  maturing  at  age  50, 
i.e.,  in  January  1924.  The  assumed  date  of  maturity  will  be 
February  1923. 

In  par.  28  of  the  earlier  paper  {J.I.A.,  xxxiv,  74)  reasons  are 
given  for  thinking  that  the  most  satisfactory  plan  is  to  value  the 
Policies  as  though  they  were  actually  payable  on  the  anniversary 
preceding  the  birthday. 

Forms   of  Valuation   Schedule. 

(63).  Since  every  Office  has  to  deal  with  its  own  particular 
conditions,  it  is  impossible  to  give  forms  of  schedules  which 
will  answer  the  requirements  of  every  case,  but  it  may  be  useful 
to  give  specimen  forms  which  will  be  suitable  under  ordinary 
conditions,  and  can  easily  be  adapted  to  meet  special  circumstances. 
If  the  business  is  extensive,  it  Avill  be  found  convenient  to  have 
two  forms  —  one  for  recording  the  particulai's  of  individual 
Policies,  and  the  other  for  summarizing  and  valuing  the  totals 
of  each  group.  Specimens  of  each  form  are  given  on  the 
following  pages,  with  explanatory  notes. 

(64).  If  it  is  desired  to  record  the  aggregate  amount  of 
premiums  paid  from  the  commencement,  an  additional  column 

*  If  it  be  assumed  (as  in  par.  57)  that  the  age  next  birthday  at  entry  is 
attained  (on  the  average)  at  the  end  of  the  calendar  year  of  entry,  we  shall 
have,  by  Classification  I,  A.ijn+k+t\  =  -^y.n+\\}  which  is  very  convenient  for 
numerical  calculation. 
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should  be  added  to  each  schedule  for  the  purpose.  It  mav, 
however,  be  worth  while  to  point  out  that  in  a  number 
of  cases  the  Board  of  Trade  have  recently  aprreed  to  dispense 
with  this  information  in  respect  of  Endowment  Assurance 
Policies  (though  it  is  required  by  Schedule  VI  of  the  Life 
Assurance  Companies  Act,  ISTO'i,  provided  that  the  remainder 
of  the  particulars  required  by  the  Schedule  be  subdivided  into 
groups  arranged  according  to  the  years  of  maturity,  and  that  the 
mean  valuation  age  be  given  for  each  group.  This  can,  of  course, 
be  done  without  the  smallest  difficulty  when  the  valuation  has 
been  made  by  the  Z  method. 

(65).  It  may  be  added  that  although  the  Board  of  Trade  would 
now  find  it  difficult  to  refuse  to  permit  this  modification  of  the 
Return,  in  view  of  the  number  of  precedents,  yet  they  appai-ently 
wish  their  permission  to  be  applied  for  in  each  individual 
case,  and  they  have  not  up  to  the  present  made  any  general 
pronouncement  on  the  subject. 


[For  Schedules,  see  pp.  30  and  31.] 
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(3).     Vide  par.  29  to  36. 
,,        (5).     If  the  business  be  considerable,  the  Z's  may  safely  be  cut  down  liy  one  figure,  but  care  must  be  taken  to  make  the  necessary 

adjustment  in  calculating  XA  -^  2S. 
,,      (11).     This  is  only  required  if  the  vahu!  of  k  {ride  jiar.  GO-1)  is  to  be  calculated  separately  for  each  group.     If  it  be   thought  jiroper  to 

wciglit  /c  in  ])roportion  to  the  Sums  Assured  or  Net  Premiums,  tlu\  appropriate  heading  should  be  substituted. 
„     (12).      I'ide  par.  2G-27  of  the  earlier  paper,  J. [.A.,  xxxiv,  73-4,  where  it  is  pointed  out  that,  in  the  case  of  half-yearly  and  quarterly 

I'remiums,  jiractically  correct  results  may  be  obtained  by  valuing  tlie  yearly  Net  Premiums  by  the  annuity-value  which  would  be 

used  ill  a  yearly  case  and  increasing  the  result  liy  the  actual  amount  of  the  unpaid  portion  of  the  full  Net  Premium  for  the 

current  policy  year. 
„  (13,  14).  If  th(!  Profits  are  allotted  according  to  the  Uniform  Reversionary  Ponus  Plan  (Simple  or  Comjiound)  this  column  affords  the  means 

of  calculating  the  cost  of  a  Ponus  at  any  given  rate  (see  notes  to  columns  22  and  23  of  the  Valuation  Schedule  on  the  next  page). 

If  a  different  system  be  adopted,  the  apjiropriate  quantity  should  be  tabulated  in  place  of  Column  (14). 
The  .same  result  will  be  obtained  by  scheduling  in  Column  (14)  the  amount  by  which  the  New  Bonus  tvill  fall  short  of  5  years' 

Bonus,  and  deducting  the  total  from  -05  x  the  total  of  Column  (4).     In  this  case  no  entry  will  be  required  for  Policies  which 

rank  for  5  years'  Profits. 
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Elimination  of  Special  Policies. 

(66).  As  a  precautionary  measure  it  is  usual  to  exclude,  and 
to  deal  separately  with,  what  may  be  called  "Abnormal" 
Policies,  which  might  disturb  the  accuracy  of  the  group 
valuation  if  included  with  the  rest.  The  extent  to  which  this  is 
necessary  will  depend  upon  the  size  and  distribution  of  the 
business,  and  must  be  a  matter  for  individual  judgment. 
Experience  and  an  analysis  of  a  few  special  cases  will  quickly 
enable  the  Actuary  to  detect  at  a  glance  the  Policies  which  should 
be  excluded,  and  when  this  faculty  has  been  acquired  he  may 
boldly  and  safely  include  Policies  which  he  might  at  first  decide 
to  eliminate.  No  precise  rules  can  be  laid  down,  but  the 
following  considerations  may  afford  some  guidance. 

(67).  A  Policy  may  be  "  abnormal ''  in  consequence  of 

{a)  The  sum  assured  being  very  mucli   larger  than  the 

average. 
{b)  The  maturity  age  being  much  higher  or  much  lower 

than   the    mean   for    the    group — say    over    70    or 

iinder  40. 
(c)  The   rate  of  premium   being    much   higher   or  much 

lower  than  the  average  for  the  group. 

The  question  of  inclusion  or  exclusion  will  depend  upon  the 
degree  of  abnormality.  If  any  two,  or  all  three,  of  these 
abnormal  features  occur  concurrently  and  to  any  considerable 
extent,  the  Policy  should  almost  certainly  be  excluded ;  but  the 
effect  of  any  one  existing  singly  will  be  much  less  serious.  For 
example,  a  Policy  having  a  very  much  higher  sum  assured  than  the 
average  may  safely  be  included  if  the  maturity  age  and  the  rate 
of  premium  do  not  differ  much  from  their  respective  mean  values, 
and  the  nearer  they  are  to  the  mean  the  higher  the  sum  assured 
which  can  be  safely  included;  while,  obviously,  if  they  absolutely 
coincided  with  the  mean  values,  no  sum  assured,  however  large, 
could  lead  to  any  disturbance.      Similarly,  a  Policy,  abnormal  in 

respect  of  {b)   —    (c),  can  produce  very  little  error  if  the  sum 

assured  be  small ;   and  the  smaller  the  sum  assured  the  greater 

the  abnormality  which  can  safely  be  permitted  in  {b)    — ;-    (c). 

In  the  same  way  a  Policy  abnormal  in  respect  of  (c)  only 
can  safelv  be  included  if  the  maturity  age  do  not  differ  much  from 

the    mean,    and   the   closer  it   is   to  the   mean,  the   greater  the 
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abnormality  which  can  be  permitted  in  respect  of  (c)  ;  while  if 
the  maturity  age  exactly  coincided  with  the  mean,  no  abnormality 
(however  great)  in  the  average  rate  of  premium  would  necessitate 
the  exclusion  of  the  Policy.  [This  will  be  seen  at  once  by 
inspection  of  Equation  (16),  par.  (38)]. 

(68).  In  the  above  remarks  it  is  assumed  that  the  same 
mean  valuation  age  is  used  for  the  sum  assured  and  the  net 
premiums :  if  sejiarate  ages  are  used  (c)  ceases  to  be  an 
"abnormality." 

(69).  In  this  Paper  the  author  has  endeavoured  to  examine  as 
fully  and  impartially  as  possible  the  principal  problems  which 
present  themselves  in  regard  to  the  theoretical  basis  of  the 
method,  its  suitability  and  adaptation  to  different  conditions,  and 
its  practical  working-out.  It  is  hoped  that  no  real  difficulty 
has  been  shirked,  and  if,  on  the  other  hand,  it  be  thought 
that  in  some  places  too  much  detail  has  been  given,  it  may  be 
explained  that  the  object  has  been  twofold — first  to  smooth  the 
path  for  those  who  are  studying  the  subject  without  much 
experience  to  guide  them  ;  and  second  to  lighten  the  work  of  the 
practising  Actuary  by  placing  on  record — in  a  form  easy  of 
reference — a  clear  and  connected  statement  of  the  most  important 
points  to  be  considered,  and  the  principal  formulae,  &c.,  to  be 
used,  in  the  application  of  the  method.  If  he  has  succeeded  in 
attaining  that  object  he  will  feel  amply  repaid  for  the  not 
inconsiderable  labour  which  the  Paper  has  involved. 

The  author  desires  to  express  his  sincere  thanks  to  Mr.  G.  AV. 
Richmond,  P.I.A.,  of  the  Scottish  Widows'  Fund  (London  Office) 
for  his  very  kind  and  valuable  assistance  in  checking  much  of  the 
numerical  work. 


APPENDIX. 

By  the  courtesy  of  the  Actuary  of  a  large  Scottish  Office, 
the  author  has  received  permission  to  publish  the  following 
particulars  of  a  valuation  of  practically  the  whole  of  the 
Participating  Endowment  Assurance  business  of  that  Office  by 
the  method  discussed  in  this  Paper,  as  compared  with  a  strict 
valuation,  and  it  will  be  of  interest  to  exhibit  the  results, 
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"The  object  of  the  application  of  Lidstone^s  method  was 
.  .  .  to  find  out  what  would  be  the  actual  amount  of  the 
difference  in  total  value  if  the  Policies^  in  place  of  being 
valued  individually,  were  valued  in  blocks  or  groups  depending 
on  the  term  still  to  run  and  on  the  number  of  premiums 
remaining.  It  was  therefore  sought,  as  far  as  possible,  to 
keep  upon  the  same  lines  and  to  make  the  same  assumptions 
as  had  been  adopted  in  the  original  valuation.  The  same 
arrangement  of  Policies  under  years  of  maturity  was  accordingly 
made  use  of.  The  premiums  and  ordinary  vested  bonuses 
were  valued  at  the  same  mean  valuation  ages  as  the  sums 
assured.'" 

In  one  particular  Deferred  Bonus  Class,  the  mean  valuation 
age  for  the  bonuses  had  to  be  determined  separately  owing  to  the 
special  character  of  the  bonus  system  in  that  class. 

The  following  is  a  summary  of  the  results  (Valuation  basis, 
H^  3  per-cent)  : 


I 


Sums  Assured   ... 
Bonus  Adilitions 

Net  Premiums  less       '^ 
Bonus  Ecductions     ) 

Total  Net  Liability      ... 

Amount 

Present  Value 
by  direct 
Valuation 

Present  Value 
by  Group 
Valuation 

Error  in      | 

Group       ] 

Valuation    | 

£ 
1,272,368 
77.719 

43,406 

£ 
829,580 
53,095 

454,146 

428,529 

£ 
829,594 
53,086 

454,048 

428,632 

£ 
+   14 

-  9       j 

-  98 

+  103       ' 

The  net  error  in  the  total  reserve,  namely,  £103  in  excess,  is 
thus  less  than  ^  of  1  per-cent  of  the  total  reserves,  or  about 
Y^  of  1  per-cent  of  the  total  sums  assured,  a  result  which  must 
be  considered  eminently  satisfactory. 


DlSCT7SSI0>'. 

Mr.  H.  Archer  Thomsox  remarked  that  the  paper,  especially 
the  part  of  it  relating  to  the  application  of  Mr.  Lidstone's 
"Z  method"  to  valuations  by  the  0^'  and  0^"'^'  Tables  made  a 
very  timely  appearance.  The  0'^  and  0^^''"  Tables  were  evidently 
becoming  the  standard  tables  for  life  office  valuations,  and  while 
they  would  have  expected  the  method  to  be  successful  in  the  case 
of  the  latter  table,  as  it  followed  Makeham's  Law,  the  doubtful 
question  whether  it  would  apply  satisfiictorily  in  the  case  of  the 
O^^  Table  must  have  presented  itself  to  the  minds  of  several  actuaries, 
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Proportional  Parts  (relating  to  Sum  Assured  1,000)  for  diflferences  of 
tenths  of  a  Tear  of  Age 
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and  was  of  equal  importance.  Mr.  Lidstone  now  came  forward  and 
answered  this  question  for  them.  He  (Mr.  Thomson)  was  not  in  a 
position  to  make  what  was  perhaps  the  most  useful  commentary  that 
could  be  made  on  the  paper,  namely,  to  quote  statistics  (similar  to 
those  in  the  appendix)  showing  how  small  was  the  deviation  from 
the  truth  brought  out  by  the  application  of  the  Z  method  in  actual 
practice.  It  was  to  be  hoped,  however,  that  succeeding  speakers 
would  be  able  to  furnish  such  statistics.  One  of  the  great  beauties 
of  the  Z  method  was  its  transparent  simplicity,  both  in  the  main 
principle  underlying  it  and  in  its  practical  application.  Until 
Mr.  Lidstone  launched  his  Z  method  about  five  years  ago,  the 
metliod  of  valuing  endowment  assurances  in  groups  most  usually 
adopted,  was  to  classify  them  in  groups  according  to  the  unexpired 
term,  and  then  employ  for  each  group  valuation  factors  based  on  the 
mean  age  derived  from  weighting  the  individual  valuation  ages  with 
the  sums  assured,  a  method  generally  associated  with  the  name  of 
Mr.  Manly.  It  had  been  principally  used,  he  believed,  for  check 
valuations,  and  for  this  limited  purpose  it  had  proved  extremely 
useful.  The  Z  method  differed  from  Mr.  Manly's  in  two  respects 
(rt)  a  difference  in  principle,  which  made  the  numerical  results  much 
more  accurate,  {h)  a  difference  in  the  practical  working,  which  did 
not  affect  the  numerical  results.  The  first  difference  consisted  of 
employing  the  product  Sx  x  c^  instead  of  Sj.  X  .r  in  the  process  for 
obtaining  the  mean  valuation  age.  Mr.  Lidstone  proved  by 
mathematical  analysis  that,  subject  to  certain  limitation,  the 
difference  between  the  mean  age  so  found,  namely,  y,  given  by  the 
equation 

and  the  true  mean  age,  namely,  y,  given  by  the  equation 

_  _  SSj  X  aa^\ 

was  small,  the  necessary  consequence  being  that  the  error  in  the 
reserves  brought  out  by  the  method  must  be  insignificant.  The 
second  distinction  between  the  two  methods  consisted  in  dealing 
with  the  maturity  age  instead  of  the  valuation  age.  That  ingenious 
modification  saved  a  good  deal  of  labour,  for  each  product,  S  x  c^, 
when  once  formed,  held  good  throughout  the  duration  of  a  policy  ; 
whereas,  if  one  dealt  with  the  valuation  ages,  it  was  necessary  to 
form  a  fresh  product  at  each  successive  valuation.  Of  course,  such 
a  modification  could  be  applied  to  Mr.  Manly's  or  to  any  similar 
method ;  it  would  not  affect  the  numerical  results  of  such  method, 
but  would  save  labour.  The  paper  contained  such  a  wealth  of 
suggestive  detail  that  in  making  a  selection  for  comment  one 
suffered  from  embarras  de  richesses.  Some  members  might  think 
that  the  "  actuarial  microscope  "  had  been  somewhat  freely  employed 
in  the  paper,  but  in  actuarial  investigation,  as  in  other  scientific 
research,  the  microscope  was  an  extremely  useful  instrument.  It 
gave  a  clearer  insight  into  the  constitution  of  the  elements  dealt 
with,    and    so    enabled    one    to    draw    more     accurate    and    niore 

D  2 
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reliable  general  conclusions.  In  par.  G  one  found  the  expression 
e'^'y^OQ ;  at  the  first  blush  one  hardly  recognized  in  that  symbolic 
expression  their  old  friend  the  temporary  annuity  ^^-^i  ;  but  by 
carrying  one  step  further  Mr.  G.  F.  Hardy's  powerful  resolution  of 
the  temporary  annuity  into  its  constituent  elements  {J. I. A.,  xxxiv, 
p.  85),  the  author  had  arrived  at  this  very  striking  and  attractive 
expression.  In  pars.  12  to  l-l  Mr.  Lidstone,  passing  from  the 
stern  logic  of  mathematical  analysis,  had  tried  the  effect  of  various 
tentative  assumptions,  and  would  doubtless  expect  them,  before 
implicitly  accepting  his  conclusions,  to  make  assumptions  of  their 
own  and  see  the  results.  First,  as  to  the  nature  of  the  error  involved 
in  the  method;  ceteris  paribus,  the  greater  the  "range"  of  valuation 
ages  in  a  group  (or  of  maturity  ages,  for  that  comes  to  the  same 
thing)  the  greater  would  be  the  error :  also,  ceteris  parilifs,  the 
higher  the  mean  valuation  age  (or  maturity  age)  in  a  given  grouji, 
the  greater  would  be  the  error.  In  par.  13  Mr.  Lidstone  had 
assumed  a  distribution  of  assurances  in  the  proportions  2,  3,  3,  2  at 
ages  X,  a' +  5,  a: +  10,  .r  +  15,  giving  a  "range  "  of  15  years.  This 
distribution  would  suitably  represent  policies  maturing  at  the 
favourite  ages  50,  55,  60  and  G5  (a  few  at  intermediate  ages  would 
not  materially  affect  the  argument).  That  brought  out  ^2— yi  =  l'03, 
and  mean  M  =  58'66,  both  well  within  Mr.  Lidstone's  proposed 
maxima  in  par.  14,  and  the  resulting  errors  in  the  annuitj'-value 
would  be  about  one-half  of  those  given  in  j^ar.  14.  It  seemed 
advisable  in  testing  the  method  to  adopt  a  wider  range  than  15  years. 
If  they  prefixed  1  (representing  policies  maturing  at  45)  to  the 
series  2,  3,  3,  2,  the  "range"  was  increased  from  15  to  20  (resulting 
in  an  increase  of  y-i—y\  from  1'03  to  1"3),  but  the  mean  M  was 
reduced  from  58'6G  to  579.  As  already  pointed  out,  the  former 
would  increase  the  error  and  the  latter  would  diminish  it,  and  the  net 
result  in  this  case  was  to  leave  it  practically  unchanged.  If  they 
now  added  1  at  the  end  of  the  series — that  is,  assumed  a  distribu- 
tion of  assurances  at  maturity  ages  45,  50,  55,  GO,  G5,  70  in  the 
proportion  1,  2,  3,  3,  2,  1,  the  "range"  was  increased  from  20  to  25 
years  (resulting  in  an  increase  of  y-i—y\  from  1*3  to  1"9),  and  the 
mean  M  was  increased  from  57'9  to  59G.  Both  these  changes 
increased  the  error,  and  their  combined  effect  practically  doubled  it, 
the  results  being  as  follows  (and  practically  identical  with  those 
found  in  par.  14)  : — 

Mean  Error  in 
n  Annuity-Value. 

10 009 

20 -018 

30 -019 

The  conclusions  he  had  drawn  were  threefold:  (1)  that,  although  the 
first  assumption  in  par.  14  (namely,  that  yo — y^  would  not  exceed 
1"5)  might  bear  a  little  stretching,  no  reasonable  assum])tion  as  to 
distribution  would  bring  out  a  higher  value  than  2  ;  and  the  second 
assumption,  namely,  that  v/,  would  not  exceed  GO — «,  i.e.,  that  mean 
M  would  not  exceed  Gl,  was  sufficiently  stringent  to  counteract  any 
possible  weakness  in  the  first ;  (2)  that  in  any  ordinarily  distributed 
business  the  mean   error  in  the    annuit3'-value    (and  reserve)  must 
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necessarily  be  small ;  (3)  that  iu  the  event  of  policies  maturing  at 
high  ages  (above  Go  or  70)  becoming  popular  the  method  would  have 
to  be  applied  with  caution.  For  instance,  if  they  were  to  assume  an 
even  distribution  of  assurances  over  maturity  ages  50-80  (a  most 
unlikely  distribution  to  be  found  in  practice)  Jj-i—yi  became  2'5,  and 
the  mean  M  became  GS'-i,  and  the  resulting  errors 

Mean  Error  iu 
n  Annuity  Value. 

10 057 

20 123 

30 -131 

■10 109 

These  might  well  cause  an  error  of  over  2  per-ceut  in  the  reserve. 
In  pars,  22  to  24  it  was  very  interesting  to  compare  the  graduations 
of  the  0^'  Table  by  the  "Aggregate  Method",  and  by  the  powerful 
Method  of  Moments,  and  it  was  satisfactory  to  have  the  author's 
opinion  that  his  "Z  method"  of  valuation  would  apply  to  the  O" 
almost  as  satisfactorily  as  the  0^"''  Table.  From  par.  37  et  seq.  it 
appeared  that,  in  strict  theory,  a  separate  mean  age  should  be 
calculated  for  the  sum  assured,  bonuses,  reductions  of  premiums, 
office  premiums,  and  net  premiums.  It  was  fortunate  that  in 
practice,  as  the  author  pointed  out,  that  seemed  unnecessary,  for  if 
it  were  necessary  to  calculate  five  Z's  and  five  mean  ages  for  each 
group,  he  feared  that  that  would  be  sufficient  to  condenm  the  method. 
In  pars.  54  et  seq.  the  methods  of  calculating  M  (maturity  age), 
accordhig  to  the  various  valuation  hypotheses,  were  given  in  great 
detail ;  but  it  was  just  at  that  point  that  detail  was  necessary. 
When  an  office  adopted  the  Z  method  for  the  first  time  care  had  to 
be  exercised  in  order  to  make  the  calculation  of  M  exactly  fit  the 
valuation  hypotheses.  When  once  that  had  been  done,  in  succeeding 
valuations  the  method  worked  almost  automatically.  Of  the  various 
cases  specified,  certainl}^  that  given  in  par.  57  appeared  the  simplest, 
namely,  to  calculate  the  valuation  age  by  the  "Institute  Method  "j 
in  that  case  M  was  always  equal  to  the  endowment  age,  and  one  was 
saved  all  the  troublesome  details  involved  in  the  other  methods. 
The  author  mentioned  that  he  had  found  this  method  to  understate 
the  age  by  '09  of  a  year ;  if  they  could  regard  the  case  as  typical 
the  small  error  was  a  blessina:  in  dissruise,  for  the  Z  method  involved 
a  small  error  in  the  other  direction,  and  thus  the  two  errors  tended  to 
neutralize  one  another.  In  pars.  6G  to  G8  the  author  indicated  some 
of  the  cases  in  which  it  was  necessary  to  be  on  the  look-out  in 
applying  the  method.  If  the  method  had  a  weak  spot  it  lay  in  its 
comparative  inapplicability  to  policies  maturing  at  late  ages.  For 
instance,  if  there  were  a  large  number  of  policies  which  had  been 
converted  into  endowment  assm-ances  from  whole-life  policies  by  the 
application  of  bonus,  those  would  necessarily  mature  mostly  at  late 
ages,  G5,  75,  80,  and  so  on.  In  such  a  case  the  Z  method  would  not, 
he  thought,  be  applicable.  Assuming,  for  instance,  an  even  distribu- 
tion over  maturity  ages  55-85,  the  errors  in  the  annuity-value  would 
be  c"*  times  those  given  above  for  ages  50-80,  i.e.,  about  2^  times 
as  large.    A  progressive  assurance  institution  in  one  of  the  colonies  had 
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recently  ceased  granting  whole-life  policies  altogethei-,  and  now  granted 
instead  endowment  assurances  at  80.  He  did  not  know  how  far 
that  was  to  bo  taken  as  a  sign  of  the  times,  or  an  indication  of  an 
incipient  demand  on  the  part  of  the  public  for  late  maturing 
endowment  assurances ;  at  present,  fortunately,  they  had  few  such 
policies  on  their  books.  It  seemed,  however,  rather  captious  criticism 
of  an  excellent  method  to  say  that  though  it  met  the  needs  of  the 
moment  it  might  not  do  so  in  future.  For  endowment  assurance 
business,  as  at  pi-esent  constituted,  he  thought  the  Z  method  of 
valuation  was  facile  prlnceps. 

Mr.  Geoege  Ki>-g  said  he  felt  it  a  privilege  to  be  allowed  to 
say  a  few  words  of  appreciation  of  Mr.  Lidstone's  work.  Formerly 
he  (Mr.  King)  had,  with  many  others,  experienced  a  feeling  of 
oppression  on  account  of  the  overwhelming  mass  of  endowment 
assurances  ;  but  now,  even  with  such  vast  numbers  of  policies,  he 
thought  endowment  assurances  were  one  of  the  easiest  classes  on  the 
books  to  value.  Therefore,  Mr.  Lidstone's  paper  of  five  years  ago 
marked  an  epoch  in  this  department  of  actuarial  activity.  That 
was  emphasized  by  the  present  paper,  in  which  the  author  again 
expounded  scientific  principles  which  were  most  brilliantly  conceived, 
and  worked  them  out  to  the  most  minute  details  in  a  perfectly 
practical  manner.  He  was  himself  a  convert  by  Mr.  Lidstone  to  the 
valuation  of  endowment  assurances  in  groups.  Formerly  he  objected 
strongly  to  the  use  of  group  methods  for  valuation  purposes.  He 
had  advocated  them  for  check  purposes,  and  he  had  suggested  that  a 
statement  of  endowment  assurances  should  be  given  in  groups  with 
the  average  age  for  the  Board  of  Trade  returns,  so  that  the  outside 
actuaries  might  be  able  to  form  a  rough  idea  of  the  reserves  of  a 
company,  which  they  could  not  do  from  the  forms  which,  up  to  quite 
lately,  were  insisted  upon  by  the  Board  of  Trade.  He  had  used 
them  to  check  the  actual  official  valuation  he  had  made,  and  they 
had  given  good  results  in  the  particular  cases  to  which  they  had 
been  applied,  but  there  was  no  scientific  principle  underlying  them, 
and  one  could  not  tell  what  would  be  the  amount  of  the  error,  nor 
even  in  what  direction  it  would  lie.  Therefore,  formerh',  for  an  official 
valuation  he  had  no  confidence  in  making  only  a  group  valuation. 
Now,  however,  the  case  was  different.  The  reason  was  that 
Mr.  Lidstone's  method  was  based  upon  scientific  principles,  so  that 
one  could  feel  sure  that  it  gave  accurate  results.  By  it  one  knew 
the  dii'ectiou  of  the  error,  and  could  prove  how  small  the  error  was. 
Moreover,  the  method  was  easy  to  ajDply.  The  present  paper,  the 
second  on  the  subject  by  Mr.  Lidstone,  was  of  great  service  to 
actuaries,  if  for  no  other  reason,  because  points  originall}""  left 
somewhat  obscure  were  now  explained.  For  instance,  in  the  former 
paper  there  were  certain  expressions  used  without  definition,  such  as 
"  office  year  of  birth ",  but  they  were  now  explained  and  were 
perfectly  clear.  One  of  the  most  important  matters  in  the  present 
paper  was  the  discussion  of  the  O-^'  Table  as  a  representative  table 
which  did  not  follow  Makeham's  Law,  and  it  was  very  valuable  to 
have  Mr.  Lidstone's  analysis  of  the  question.  But  to  convince  his 
own  mind  of  the  applicability  of  the  method  to  such  a  table  as  the 
0^^  he  did  not  really  require  all  the  proof  which  Mr.  Lidstone  had 
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supplied.  Reference  to  Mr.  Lidstone's  first  paper  would  show  that 
he  happened  on  the  method  empirically  in  the  first  instance.  He 
took  the  temporary  annuity  for  lives  of  different  ages,  but  for  a  uniform 
term ;  and  he  found  that  practically  the  first  diflference  i-an  as  a 
geometrical  progression.  Then,  applying  a  mathematical  analysis, 
he  found  that  the  ratio  1"0S5,  which  he  had  arrived  at  empirically, 
was  really  an  approximation  to  Makeham's  constant  c,  which  was  the 
upper  limit  of  the  ratio  he  had  sought.  Therefore,  it  was  quite 
clear,  seeing  that  the  empirical  ratio  1"0S5  gave  very  good  results, 
that  one  did  not  require  to  have  a  table  rigidly  following  Makeham's 
Law  in  order  to  make  the  method  apply.  But  he  would  go  further, 
and  say  that  the  constant  c  ran  almost  uniform  throughout  most  of 
the  tables  known  to  actuaries  ;  in  fact,  throughout  all  the  known 
tables  which  at  all  closely  represented  human  mortality.  It  was 
shown  in  the  Text-Book,  chap,  yi,  article  67,  that  such  was  the  case, 
that  c  was  an  almost  uniform  quantity  for  all  tables ;  and  in  the 
Text-Book  Table  one  was  able  to  carry  c  down  to  age  10,  and 
although  at  age  28  it  was  necessary  to  change  the  other  constants, 
the  change  taking  the  form  of  a  duplication  of  the  constants  at  the 
younger  ages ;  yet  the  constant  c  remained  uniform  throughout 
the  whole  Table,  and  gave  perfect  results.  In  the  present  paper 
]Mr.  Lidstone  had  investigated  the  constant  c  for  a  portion  of  the 
0"  Table,  and  had  found  what  he  called  an  abnormally  low  value — 
I'OrSlS.  But  if  he  had  taken  the  constant  c  for  the  whole  table  he 
would  have  found  that  that  was  not  so.  The  constant  c  for  the 
whole  0^^  Table  from  age  15  to  age  94,  inclusive,  came  out  at  1  ■09127, 
as  against  0^'"  1-09396,  and  H^' 109561.  Makeham's  constants 
were  so  curiously  blended,  that  even  a  considerable  change  in  the 
value  of  c  would  produce  but  little  change  in  the  force  of  mortality 
in  a  section  of  a  table  if  the  other  constants  were  calculated  for  that 
section.  Therefore,  he  thought  it  would  be  found,  if  one  took  for 
the  constant  c  the  value  109127  for  the  0'^  Table,  and  calculated 
the  other  constants  for  the  section  from  age  15  to  age  64,  one  would 
arrive  at  a  force  of  mortality  very  similar  to  that  brought  out  by 
the  author.  It  was  true  that  there  would  require  to  be  a  cliange  in 
the  other  constants  somewhere  about  age  60,  but  that  scarcely 
affected  endowment  assurances.  It  would  also  result  that  if  one 
took  the  ratio  109127  for  the  0^^  Table,  one  would  arrive  at  the 
identical  maturity  age  for  the  O^'  Table  that  was  found  for  the  H'' 
and  0^^'  Tables.  It  was  a  curious  fact,  which  had  been  noticed  by 
many,  that  when  there  were  twin  tables,  such  as  the  0^^  and  the 
C  ■'',  or  the  H^'  and  the  H'^ '',  if  one  followed  Makeham's  Law  the 
other  did  not.  But  in  a  conversation  he  had  had  with  Mr.  Lidstone 
a  few  days  previously  that  gentleman  pointed  out  the  reason.  The 
twin  tables  ran  into  each  other  at  the  older  ages  when  new  entrants 
no  longer  came  in,  and  at  the  older  ages  both  tables  were  based  on 
the  same  observations,  so  that  at  the  older  ages  the  tables  must  have 
identical  constants.  Therefore,  if  one  table  can  be  represented  by 
the  same  constant  throughout  its  whole  length,  the  other  table  must 
have  a  change  in  its  constant.  Passing  to  minor  points,  it  was  a 
stroke  of  genius  on  the  part  of  Mr.  Lidstone  to  transfer  the  mean 
age  from  the  valuation  age  to  the  maturity  age,  because  the  maturity 
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age  was  the  same  lor  all  valuations  until  the  policy  was  ])aid  off, 
whereas  the  valuation  age  changed  at  each  valuation.  Thus,  by 
that  very  ingenious  device,  one  could  use  the  same  mean  age 
throughout  the  whole  history  of  a  policy,  and  great  simj^licity 
was  introduced  into  the  practical  application  of  the  method.  It  was 
extremely  interesting,  also,  to  have  the  explanation  given  by  the 
author  of  the  various  ways  in  which  the  method  might  be  apj)lied, 
and  the  advantages  attaching  to  each.  He  would  like  to  point  out 
that  an  advantage  attaching  to  one  of  them,  that  discussed  in  par.  5S, 
extended  also  to  whole-life  assurances,  and,  in  fact,  to  assurances 
of  every  class.  Those  premiums  falling  due  in  the  first  half  of  the 
financial  year  could  be  valued  by  l-\-a,  and  those  in  the  second  half 
simply  by  a,  and  thus  a  complete  correction  could  be  introduced  in 
all  classes  for  any  irregular  distribution  of  premium  income,  as  shown 
for  endowment  assurances  by  the  author  in  par.  GO. 

Mr.  C.  D.  HiGHAM  said  that  his  own  walk  in  life  had  not  led 
him  to  those  places  where  endowment  assurances  became  the  incubus 
under  which  others  appeared  to  be  staggering,  and  if  he  interposed 
in  the  debate  it  was  not  because  he  wished  to  criticize  either  the 
mathematics  or  the  methods  of  the  skilful  and  practical  paper  before 
them,  but  because  he  desired  to  add  a  personal  note  to  tliose 
congratulations  which  had  been  offered  to  Mr.  Lidstone  that  evening. 
Mr.  Lidstone  trulj'  said,  and  others  agreed  with  him,  that  long  before 
his  time  it  had  been  observed  that,  in  the  ordinary  case,  the  value  of 
endowment  assurances  depended  much  more  on  the  term  than  on  the 
age.  He  was  intending  to  claim  for  Mr.  Manly  the  credit  of  having 
been  the  first  to  group  endowment  assurances  according  to  the 
temporary  annuity,  but  he  had  been  forestalled.  The  more  excellent 
waj^,  however,  in  which  Mr.  Lidstone  found  his  average  age  and  his 
very  convenient  Z,  marked  a  great  step  in  advance  ;  nor  did  he  think 
Mr.  Lidstone  had  made  enough  of  the  advantage  of  using  the 
calendar  year  for  his  grouping,  because  it  was  so  handy  to  know  at 
the  beginning  of  the  calendar  year  which  policies  were  going  to 
mature,  so  that  they  could  be  ready  for  the  claims. 

Mr.  T.  G.  AcKLAJfD  wished  to  mention  the  class  of  joint  endow- 
ment assurances  where  two  lives  were  involved,  the  sum  assured 
being  payable  on  their  jointly  surviving  a  fixed  term  or  on  the  earlier 
death  of  either.  It  was  not  very  common  for  a  large  number  of 
that  special  class  of  endowment  assurances  to  be  included  on  the 
books  of  any  individual  ofiice,  but  an  instance  came  under  his  notice 
recently  where  some  hundreds  of  cases  of  that  class  had  to  be  valued, 
and  they  were  peculiarly  troublesome  and  difficult,  because  there 
were  two  ages  involved,  and  the  unexpired  term  would  in  many 
cases  vary.  The  usual  plan  had  been  to  take  the  equivalent  equal 
ages  and  then  classify  those  according  to  the  maturity  terms,  and 
value  the  cases  in  detail.  He  was  curious  to  ascertain  how  far 
Mr.  Lidstone's  method  would  apply  to  the  case  of  joint  endowment 
assurances.  He  had  not  had  time  to  fully  explore  the  mathematical 
analysis  of  the  matter,  but  it  appeared  to  be  clear  at  the  outset 
that  it  w^as  not  quite  on  the  lines  set  out  in  the  earlier  part  of 
Mr.  Lidstone's  paper,  because  for  joint  lives  one  had  to  deal  with 
the  constant  s,  which  had  to  be  squared,  and  the  constant  c,  which 
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also  bad  to  be  squared.  Tbe  squaring  of  tbe  latter  was  dealt  witb 
by  taking  twu  equivalent  ages,  but  tbe  effect  of  introducing  s-  in  tbe 
formula  was  not  clear,  altbougb  it  would  probably  be  found  tbat  tbe 
error  was  almost  equally  small  witb  tbat  ascertained  by  Mr.  Lidstoue 
in  tbe  case  of  a  single  life.  At  all  events,  tbe  practical  result  of 
valuing  some  300  cases  migbt  be  comparatively  stated  to  indicate 
tbat  tbe  metbod  did  undoubtedly  apply  in  practice.  Tbe  sums 
assured  were  just  above  £100,000,  and  be  migbt  briefly  state  tbe 
value  of  tbe  sums  assured,  tbe  value  of  tlie  net  premiums,  and  tbe 
net  liability,  as  ascertained  by  tbe  metbod  of  equal  pairs  of  ages  in 
detail,  and  by  tbe  pair  of  average  equal  ages,  on  Mr.  Lidstone's 
metbod.  Tbe  value  of  tbe  sums  assured  by  tbe  detailed  metbod  was 
£G7,8oG ;  by  Mr.  Lidstone's  metbod  it  was  £67,S5i  —  a  difference  of 
£2  in  300  cases.  Tbe  value  of  tbe  net  premiums  was  £40,497  by 
tbe  detailed  metbod,  and  by  Mr.  Lidstone's  metbod  £4(5,500 — a 
difference  of  £3.  Tberefore,  tbe  net  liability  varied  by  about  £5 
over  £20,000  liability  and  £100,000  of  sums  assured.  He  only 
wisbed  to  make  one  other  remark,  upon  a  point  wbicb  interested  him 
towards  tbe  close  of  tbe  paper.  Mr.  Lidstone  referred  to  the  fact 
tbat  the  Board  of  Trade  bad  in  some  cases  dispensed  with  tbe  return 
of  the  total  amount  of  premiums  paid  in  the  endowment  assurance 
class  (and  also  occasionally  in  some  other  classes),  where  what  might 
be  termed  a  quid  pro  quo  bad  been  given  by  tbe  office  in  the  way 
of  additional  particulars  not  required  by  tbe  Act,  which  would  assist 
tbe  actuary  in  valuing  the  cases  tabulated.  He  thought  that  in 
some  cases  tbe  maturity  years  only  had  been  given,  but  it  seemed 
desirable  that  the  averages  should  also  be  given  as  employed  in  the 
valuation.  .  He  believed  there  were  only  six  or  seven  offices  to  which 
the  concession  referred  to  bad  been  granted,  but  no  doubt  it  was,  as 
Mr.  Lidstone  had  said,  in  tbe  direction  of  a  precedent,  and  one  that 
the  Board  of  Trade  might  be  expected  to  follow  in  the  future.  In 
some  returns  the  classes  of  joint  lives  and  limited  premiums  bad 
been  set  out  in  considerable  detail  by  the  offices,  and  in  those 
instances  also  tbe  Board  of  Trade  bad  seen  its  way  to  dispense 
with  the  particulars  as  to  premiums  paid  under  the  schedule. 

Mr.  \i .  P.  Eldeetox  ventured  to  offer  his  congratulations  to 
Mr.  Lidstone  on  the  paper  he  had  presented.  He  thought  it  migbt 
not  be  generally  known  that  Professor  Karl  Pearson  had  himself  given 
a  solution  of  the  application  of  the  Makeham  hypothesis  to  a  mortality 
table,  and  arrived  at  tbe  result  on  different  lines  from  those  mentioned  by 
Mr.  Lidstone.  The  solution  he  refen-ed  to  appeared  in  Biometrika, 
Vol.  I.,  p.  26S,  and  be  believed  tbat  volume  bad  recently  been  added 
to  the  Library.  In  par.  32  Mr.  Lidstone  stated  tbat  the  mean 
matui'ity  ages  did  not  differ  very  much  from  one  table  to  another, 
and  be  thought  this  fact  might  be  helpful  in  rough  valuations.  Not 
long  ago  he  took  about  2,000  endowment  assurances,  and  writing 
maturity  ages  across  the  top  and  tbe  unexpired  terms  down  tbe  side  of 
the  paper,  be  tabulated  tbe  number  of  policies  in  the  body  of  the  table. 
He  then  weighted  the  numbers  by  Mr.  Lidstone's  Z's,  and  on  working 
out  the  table  he  found  the  age  at  maturity  could  be  represented  as 
57*595  + -1200  times  the  unexpired  term.  If  the  unexpired  term 
were  ten  years,  the  average  maturity  age  for  tbe  group  could  be  taken 


42  Further  Remarks  on  the  Valuation  of  [July 

as  58"8.  He  valued  the  groups  given  in  Mr.  Lidstone's  previous  paper, 
and  found  the  error  was  less  than  2  per-cent.  Considering  that  he 
never  saw  the  internal  arrangement  of  Mr.  Lidstone's  grouping,  and 
only  valued  the  figures  in  5-year  groups,  he  thought  the  result  was 
fairly  good.  Not  long  ago  Julius  Altenburger  wrote  to  the  Journal 
mentioning  a  Continental  method,  which  he  (Mr.  Elderton)  had  had 
an  opportunity  of  seeing  applied  to  3,700  with-profit  endowment 
assurances,  400  with-protit  limited  payment  policies,  and  smaller 
numbers  of  without-profit  assurances.  The  calculation  of  the  constants 
was  a  very  simple  matter,  and  had  been  done  by  a  person  having  no 
actuarial  knowledge,  but  checked,  as  Mr.  Lidstoue  stated  was  desirable, 
with  the  Z  constants,  by  someone  having  such  knowledge.  To  show 
that  the  labour  was  not,  as  some  supposed,  prohibitive,  he  might 
mention  that  a  yearly  valuation,  including  a  calculation  of  the  death 
strain,  Avas  made. 

Mr.  T.  E.  Young  wished  to  express  his  admiration  of  the  essay, 
which  amply  secured  the  distinctive  title  one  felt  compelled  to  apply 
to  the  system  of  classification,  namely  "Lidstone's  method."  The 
paper  appeared  to  him  to  afford  a  genuine  type  of  what  such  a 
contribution  should  be.  There  was  the  provision  of  an  adequate 
mathematical  basis,  without  those  excessive  refinemeuts  which  so 
frequently  disfigured  actuarial  professional  work,  and  bestowed  an 
appearance  of  demonstration  upon  it  to  which  it  had  inherently  no 
jjretension  whatever.  On  that  sound  mathematical  foundation  the 
author  had  erected  a  practical  method  which  possessed  both  the  merit 
of  exhaustiveness,  and  also  the  further  significant  merit  of  enabling  the 
actuary  to  wield  with  efficiency,  and  Avith  certainty,  age  valuations  and 
cumbrous  modes  of  endowment  assurances,  which  now  unhappily 
constituted  a  serious  portion  of  actuarial  business. 

Mr.  H.  W.  Manly  said  that  he  had  very  early  adopted  a  system 
of  grouping  according  to  the  year  of  maturity.  As  had  been  well  said 
by  Mr.  Higham,  that  plan  had  one  great  advantage,  namely,  that  one 
knew  exactly  when  one  had  to  pay  endowments  ;  it  was  known  by  that 
means  how  many  were  going  to  mature  in  the  present  year,  and  how 
many  in  the  next  year,  and  so  on.  At  the  same  time,  he  was  very 
glad  that  Mr.  Elderton  had  referred  to  Mr.  Altenburger's  method, 
because  that  method  really  produced  correct  results.  But  then  it  had 
the  inconvenience,  so  far  as  he  could  see,  that  when  the  policies  were 
grouped  according  to  present  age  one  could  not  see  exactly  when  the 
payments  were  going  to  occm'.  If,  as  he  believed  was  done  on  the 
Continent,  the  figures  were  mixed  up  with  the  ordinary  whole-life 
policies,  there  was,  on  the  one  hand,  a  very  great  advantage  in  being  able 
to  get  at  the  probable  death-rate  and  the  death  strain ;  but,  on  the  other 
hand,  when  it  was  necessary,  as  in  this  country,  to  make  certain 
Board  of  Trade  Returns,  the  figures  would  have  to  be  picked  out  very 
carefully  afterwards,  and  summarized,  in  order  to  be  able  to  compile 
those  returns,  in  addition  to  which  the  number  of  premiums  paid  would 
have  to  be  calculated  upon  each  policy,  and  added  up.  That  wouldinvolve 
an  immense  amount  of  labour.  He  had  not  taken  to  that  method,  nor 
did  he  at  present  intend  to  try  it,  being  quite  satisfied  with  the  shorter 
and  better  method  as  laid  down  by  Mr.  Lidstone. 

Mr.  S.  G.   Warner,  in    closing    the  discussion,  remarked  that 
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it  would  perhajis  be  permissible  to  begin  by  referring  to  that 
upon  which  there  could  be  no  discussion — because  there  was  no 
difference  of  opinion, — namely,  the  great  indebtedness  felt  by  all  to 
Mr.  Lidstone  for  his  masterly  and  exhaustive  paper.  One  naturally 
thought  of  it  in  connection  with  his  first  paper,  and  read  the  two 
together.  When  one  heard  the  first  paper  of  Mr.  Lidstone,  proceeding 
as  it  did  from  the  happy  discovery  that  the  first  differences  of 
temporary  annuities  formed  roughly  a  geometrical  progression,  one 
felt  at  once  that  there  was  a  difference,  not  so  much  of  degree  as  of 
kind,  between  that  and  the  many  other  attempts  which  had  been 
made  towards  the  solution  of  the  grouping  problem — that  here  there 
was  actually  something  new,  something  which  contained  in  itself  the 
elements  of  a  definite  solution.  One  obtained,  in  fact,  a  sense  of 
finality.  Mr.  King  had  not  said  too  much  in  describing  the  new 
method  as  epoch-making.  Its  chief  excellencies  aj^peared  to  be 
three  in  number.  First  of  all,  there  was  the  mathematical  principle 
upon  which  it  depended,  which  had  already  been  dealt  with  sufficiently, 
and  was  brilliantly  and  exhaustiveh*  worked  out  in  the  paper  before 
them.  Then  there  was  the  very  ingenious  device  by  which  the 
maturity  age  was  made  the  predominating  factor  in  Z  instead  of  the 
present  age.  The  third  advantage  in  the  method  was  that  any  error 
was  on  the  side  of  safety.  It  had  been  felt  that  previous  methods 
of  approximation  rather  tended  to  give  the  error  on  the  other  side, 
and  although  it  might  be  small,  the  fact  that  it  was  in  the  wrong 
direction  gave  a  feeling  of  discomfort.  It  was  ver}-  re-assuring  to 
feel  that  any  error  which  might  be  involved  would  add  to  the  reserve 
rather  than  diminish  it.  One  of  the  most  interesting  parts  of  the 
present  paper  was  that  which  dealt  with  the  0^'  Table.  The  fact 
that  there  had  been  completed  another  great  and  important  inves- 
tigation into  mortality  made  it  necessary  that  the  Z  Tables  should  be 
brought  up  to  date.  He  had  thought  that  that  evening  one  would 
have  heard  a  little  more  of  practical  experience  in  the  application  of 
the  method.  It  was  known  that  it  had  been  extensively  used.  He 
would  like  to  quote  his  own  practical  experience,  though  he  confessed 
to  feeling  some  awe  of  Mr.  Lidstone,  because  that  gentleman  became 
so  critical  about  the  degree  of  approximation  that  it  might  be 
expected,  unless  the  difference  were  in  the  ratio  of  about  £50  to  a 
reserve  of  half-a-million,  Mr.  Lidstone  might  consider  it  unsatis- 
factory. All  he  could  say  was,  that  the  application  of  the  method 
of  which  he  had  experience  took  place  very  soon  after  the  publication 
of  Mr.  Lidstone's  first  paper,  and  was  made  during  the  stress  of  a 
quinquennial  valuation.  An  individual  valuation  of  endowment 
assurances  was  on  the  point  of  being  completed  when  the  new 
method  came  before  the  actuarial  world.  It  was  felt  that  it  was  of 
great  interest  and  importance,  and  that  a  good  opportunity  would  be 
afforded,  by  applying  the  method  to  the  facts,  and  comparing  notes 
with  the  individual  valuation,  to  test  its  value.  There  was  not  very 
much  time  to  attend  to  minor  refinements,  and  therefore  it  was  not 
to  be  expected  that  such  close  results  would  be  obtained  as  had  been 
shown  in  other  cases  quoted  by  Mr.  Lidstone.  Still,  there  was  an 
agreement  to  within  something  like  \  per-cent  on  a  reserve  of  about 
£200,000,  which  was   considered  very  satisfactory — so  satisfactory 


f 


44  Further  Remarks  un  the  Vuluutiun  of  [July 

that  since  that  time  Mr.  Lidstoue's  method  of  grouping  hud  been 
adopted  without  question.  He  had  very  little  doubt  that  if  they 
had  had  time  to  harmonize  exactly  all  the  assumptions  as  to  valuation 
age,  maturity  age,  &c.,  in  the  individual  and  group  valuations  a 
large  part  of  the  ditference  would  have  been  accounted  for.  But 
still,  as  it  stood,  he  considered  that  a  method  which  brought  out  a 
ditierence  of  only  \  per-cent  on  a  reserve  of  £200,000,  and  that  on 
the  side  of  safety,  was  eminently  satisfactory ;  and  that  any  office 
was  justified  in  adopting  a  method  which  gave  such  good  results. 

The  CiiAiEMAN  (Mr.  II.  P.  Hardy)  said  that  before  asking  those 
present  to  vote  their  thanks  to  the  author,  he  wished  to  say  a  few 
words  on  his  own  account,  the  subject  being  one  which  the  circum- 
stances of  his  life  had  forced  him  to  pay  considerable  attention  to. 
If  Mr.  Warner  would  forgive  him,  he  would  say  that  he  thought 
sufficient  evidence  had  been  produced,  and  upon  a  sufficient  scale, 
that  the  results  Mr.  Lidstoue's  method  brought  out  were  so  singularly 
close  to  those  obtained  by  current  methods,  that  one  might  safely 
accept  the  principle  upon  which  it  rested.  It  appeared,  and  the 
excellent  schedules  attached  to  his  paper  abundantly  confirmed  it, 
that  neither  the  grouping  nor  the  insertion  of  the  Z  function  required 
any  trained  skill,  and  therefore  that  the  clerical  labour  involved,  up 
to  the  point  of  valuation,  did  not  exceed  that  necessary  under  the 
ordinary  forms,  but  that  the  summary  of  the  quantities  prepared  lor 
valuation  could  be  reduced  to  the  limits  of  a  single  sheet,  and  the 
work  of  valuation  brought  down  to  that  of  a  few  hours  only.  It 
must  be  admitted  that  that,  standing  b}'  itself,  was  no  inconsiderable 
achievement,  and  one  which  all  actuaries  received  with  gratitude. 
But  when  one  looked  to  see  how  powerfully  the  necessities  of  the 
case  had  been  grasped  in  their  true  bearing,  with  what  scientific  skill 
the  centre  of  gravity  had  been  determined,  measuring  alike  the  large 
range  of  age  and  the  great  variety  of  amounts  at  risk,  it  was  difficult 
to  say  whether  one  ought  to  admire  most  the  beauty  of  the  method 
or  the  elegance  of  the  mind  which  conceived  it.  Up  to  this  point, 
one  had  not  heard  what  that  interesting  person  the  advocatus  diaboli 
might  have  to  say  upon  the  subject.  He  invited  members  to  consider 
the  only  suggestion  which  that  amiable  personage  might  make.  He 
would  possibly  say  that  actuaries  purchase  that  undoubted  con- 
venience at  a  certain  cost,  the  arrangement  of  the  data  precluding 
all  enquiry  into  the  mortality  and  rate  of  lapse  experienced ;  neither 
could  one  account  for  any  change  in  the  financial  incidence  in  the 
period  of  valuation.  That  might,  or  might  not,  be  important ;  but 
he  (the  Chairman)  had  his  own  opinion  upon  the  point.  However, 
it  was  just  a  consideration  to  make  one  pause  before  abandoning 
some  of  the  traditional  methods  of  classification.  It  was  pertinent 
to  ask  :  Did  there  exist  a  method  in  which  the  materials  or  data 
would  be  still  preserved  in  a  convenient  shape,  so  as  to  enable  the 
actuary  to  produce  a  valuation  the  results  of  which  no  one  could 
challenge  upon  any  single  point  ?  There  was  such  a  method,  not  to 
be  compared  in  point  of  beauty  to  that  of  Mr.  Lidstone,  nor, 
perhaps,  one  so  easily  worked,  but  one  which  did  retain  those 
advantages,  and  brought  out  results  which  he  thought  all  in  the 
room  would  admit  were  unchallengeable.    His  (Mr.  Hardy's)  attention 
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was  directed  to  a  letter  that  appeared  in  the  Insurance  Record 
of  26  May  1871,  signed  by  Mr.  John  Karup.  In  that  letter 
the  writer  pointed  out  that  by  adding  two  columns  of  permanent 
constants  to  the  usual  valuation  schedules  a  result  would  be  brought 
out  arithmetically  identical  with  that  which  would  follow  fi-om  the 
old-fashioned  seriatim  valuation.  Being  very  much  troubled  with 
a  mass  of  endowment  assurances,  his  mind  recently  recurred  to  this 
idea,  knowing  that  if  the  method  was  applicable  to  whole-term 
assurances  it  was  a  fortiori  to  endowment  assurances  ;  but  it  could 
not  be  conveniently  worked,  except  for  those  cases  where  the  sums 
were  payable  at  the  quinquennial  ages  10,  45.  50,  55,  &c.  It  would 
give  some  trouble  where  the  periods  of  payment  were  10,  15,  20 
years.  But,  subject  to  that,  the  method  was  one  which  he  would 
commend  to  the  attention  of  his  colleagues.  It  certainly  was  less 
lofty  in  its  aims,  but  none  the  less  it  possessed  some  distinct 
qualifications  for  impartial  consideration.  He  hoped  that  in  bringing 
that  matter  before  his  brethren  Mr.  Lidstone  would  not  think  he 
wished  to  challenge,  or  to  criticize,  the  beautiful  method  of  that 
gentleman,  which  he  so  much  admired. 

The  vote  of  thanks  to  Mr.  Lidstone  was  carried  by  acclamation. 

Mr.  LiDSTOXE,  in  reply,  said  he  would  be  indeed  difficult  to 
satisfy  if  he  were  not — as  in  fact  he  was — deeply  grateful  to  the 
members  for  the  extremely  cordial  way  in  which  they  had  received 
his  paper,  and  for  the  vote  of  thanks  so  kindly  proposed  by  the 
Chairman.  He  was  particularly  indebted  to  those  gentlemen  who 
had  joined  in  what  he  believed  everyone  would  admit  was  a  most 
interesting  discussion.  It  was  of  course  a  peculiar  satisfaction  to 
him  to  hear  some  of  the  leaders  of  actuarial  thought  express 
publicly  their  approval  of  the  method,  and  that  in  the  most  practical 
shape,  by  saying  that  they  used  it  themselves.  For  his  own  part  ho 
might  say  his  opinion  was  that  the  more  one  looked  into  it  the 
more  one  found  it  was  readily  adaptable  to  a  variety  of  different 
circumstances ;  and  that  with  proper  care  it  would  produce  results 
which  were  amply  sufficient  for  all  practical  purposes.  Like  all 
other  actuarial  methods,  it  had  to  be  controlled  by  a  skilled  hand  ;  it 
would  not  do  to  lash  up  the  helm  and  go  full  speed  ahead  without 
keeping  watch  or  ever  taking  an  observation.  At  such  a  late  hour 
he  could  scarcely  deal  with  all  the  points  which  had  been  raised  in 
the  discussion ;  but  his  first  duty  was  to  pass  on  to  somebody  else 
the  kind  things  which  had  been  said  about  the  selection  of  the 
maturity  age  as  the  basis  of  calculating  the  Z's.  In  his  previous 
paper  he  said  in  a  footnote :  '•  It  should  be  stated  that  the  particular 
form  here  given  to  the  function  Z,  has  been  adopted  (in  accordance 
with  a  suggestion  made  to  the  Author)  as  an  improvement  upon  the 
form  originally  proposed  in  the  paper."  The  form  originally 
proposed  was  to  reckon  the  Z's  according  to  the  year  of  birth  mini/s 
ISOO.  It  was  Mr.  Todhunter  (who,  at  the  time,  specially  requested 
that  his  name  should  not  be  mentioned)  to  whom  the  suggestion  was 
due.  He  (Mr.  Lidstone)  was  glad  the  remarks  which  had  been  made 
that  evening  had  made  it  possible,  indeed  imperative  upon  him,  to 
give  Mr.  Todhunter  the  tribute  which  at  that  time  he  refused  to 
take.       Reference   had   been    made    to    pther   methods,    particularly 
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Herr  Altenburger's.  He  had  examined  that  with  some  care,  and  he 
was  bound  to  say  he  would  rather  leave  Mr.  Elderton  to  use  it  than 
use  it  himself.  It  would  be  interesting  to  hear  if  that  gentleman's 
opinion  of  it  had  changed  when  he  had  applied  it  to  two  or  three 
successive  valuations,  and  found  he  had  to  calculate  fresh  auxiliary 
functions  for  bonus  additions  and  reductions  of  premiums  at  each 
valuation.  Apart  from  that,  which  was  a  very  practical  objection, 
he  did  not  care  for  a  method  which  put  the  whole  of  the  policies  into 
a  kind  of  hotch-potch  without  giving  one  the  means  of  testing  the 
accuracy  of  the  results  in  a  broad  way.  Mr.  King  spoke  with  such 
high  authority  that  it  was  always  with  great  hesitation  one  differed 
from  him.  At  the  same  time  he  would  not  like  it  to  go  forth 
without  question  that  the  ratio  c,  to  be  used  in  applying  the  method 
to  the  0^^  Table,  was  1-09127.  Mr.  King  said  that  was  the  value  of 
c  which  was  brought  out  if  one  attempted  to  graduate  the  whole 
O^'  Table  by  Makeham's  method.  But  he  thought  if  Mr.  King 
pushed  that  enquiry  a  little  further  and  noticed  what  deviations 
would  ensue  between  the  raw  material  and  the  adjusted  values,  he 
would  agree  with  him  (IMr.  Lidstone)  that  the  lower  value  of  c, 
which  he  brought  out  as  applying  to  the  section  which  was  most 
used  in  endowment  assurance  business,  namely,  I'OSO,  was  better.  The 
method  was  based  upon  a  uniform  value  of  c,  and  the  other  constants 
did  not  enter  into  it.  He  was  inclined,  therefore,  to  think  that  the 
value  of  c  given  in  the  paper  was  the  proper  one  to  adopt  in  the  case 
of  the  0'^  Table.  Mr.  Elderton  had  referred  to  Professor  Karl 
Pearson's  application  of  the  method  of  moments  to  the  graduation 
of  the  H"*^  Table  in  BiometriJca.  He  had  read  that  paper  with  very 
great  interest,  but,  for  practical  purposes,  thought  the  method 
adopted  by  himself,  following  Mr.  George  Hardj',  was  quite  as 
effective,  and  it  certainly  was  very  much  simpler.  Mr.  Ackland's 
remarks  on  the  application  of  the  method  to  joint-life  endowment 
assurances  were  very  important  and  interesting,  and,  as  he  had 
pointed  out,  the  results  were  ridiculously  close.  He  (the  author) 
thought  that,  with  very  slight  modifications,  the  demonstrations 
given  in  Part  II.  of  the  paper  could  be  made  to  apply  to  joint-life 
endowment  assurances.*  The  Chairman  had  referred  to  a  particular 
method,  and  had  pointed  out  the  advantage  it  certainly  had- — if  it 
really  were  an  advantage — of  enabling  the  actuary  to  test  the 
mortality  experience  with  greater  completeness.  By  the  Z  method 
it  was  possible  to  calculate  the  expected  claims  and  expected  death 
strain  in  the  aggregate.  By  the  other  method,  which  was  similar  to 
that  usually  adopted  in  the  past,  one  could  deal  with  each  age 
separately.  Whether  that  was  a  great  advantage,  considering  that 
one  was  working  with  aggregate  tables  of  mortality,  which  did  not 
correctly  represent  the  expected  mortality,  he  would  not  at  the 
moment  say,  but  he  did  not  think  he  would  sacrifice  the  simplicity 
and  ease  of  the  Z  method  merely  on  that  account. 


*  See  remarks  on  next  page. 
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[Mr.  Lidstone  has  sent  us  the  following  further  remarks  for 
publication. — Ed.  J.I.A.I. 

Mr.  Thomson's  remarks,  as  to  the  caution  which  must  be 
exercised  in  applying  the  method  to  policies  which  have  been 
converted  from  Whole-Life  Assurances  to  Endowment  Assurances,  by 
the  application  of  successive  Bonuses,  appear  to  be  fullv  justitied. 
From  the  nature  of  the  case,  many  of  the  maturity  ages  of  such 
policies  must  be  very  advanced,  and  these  advanced  maturity  ages 
will  coincide  with  very  long  unexpired  terms,  thus  throwing  upon  the 
method  a  doubly  heavy  strain  which  it  can  hardly  be  expected  to  bear 
with  entire  success.  The  method  could  not  be  considered  suitable  in 
such  circumstances,  unless  after  special  investigation  some  simple  and 
effective  modification  were  found  to  be  practicable.  In  the  case  of  an 
Office  granting  Endowment  Assurances  maturing  at  a  very  advanced 
age — say  SO  or  So — in  place  of  Whole-Life  Assurances,  the  proper 
course  would  undoubtedly  be  to  value  such  policies  as  a  class  by 
themselves,  and  not  to  attempt  to  include  them  with  the  ordinary 
Endowment  Assurances  in  a  '"Z"  valuation. 

The  interesting  examples,  given  by  Mr.  Thomson,  of  the  effect  of 
various  assumptions  as  to  the  range  of  maturity  ages  and  their 
respective  weights,  are  strikingly  similar  to  experiments  which  were 
made  by  the  author  when  preparing  the  Paper,  and  incidentally  they 
illustrate  the  ease  with  which  various  cases  may  be  dealt  with  by 
means  of  the  analysis  in  the  Paper.  The  general  conclusions  which 
Mr.  Thomson  enunciates  are  entirely  in  accordance  with  the  author's 
own  views.  It  may  be  worth  while  to  point  out  that  for  the  higher 
values  of  n,  the  range  of  ages  will  be  automatically  reduced,  since  the 
youngest  maturity  ages  are  then  practically  non-existent.  For 
example,  take  Mr.  Thomson's  assumption  of  maturity  ages  45,  50,  55, 
60,  65,  70.  Since  a  very  small  proportion  of  business  is  effected  under 
age  20,  hardly  any  policies  maturing  at  or  under  age  -15  will  be  found 
in  groups  having  a  longer  unexpired  term  than  25  years  ;  hardly  any 
maturing  at  or  under  50  will  be  found  in  groups  having  a  longer 
unexpired  term  than  30  years  ;  and  so  on,  the  minimum  maturity  age 
being  practically  n  +  20.  There  is  thus  a  kind  of  automatic 
compensation  tending  to  reduce  the  error  for  the  longest  unexpired 
terms,  that  is  precisely  at  the  point  where  the  error  is  theoretically 
most  sensible. 

The  rationale  of  the  method  in  the  case  of  Endowment  Assurances 
on  two  joint  lives  (vide  Mr.  Ackland's  remai'ks  in  the  discussion)  mav 
be  thus  exhibited.     As  in  par.  6  of  the  Paper,  it  may  be  shown  that 

Put  c«  +  c»'=c'<",  which  is  equivalent  to  Z,„,  +  Z,r,=Z,«,,  (where  (v) 
denotes  the  maturity  age  corresponding  to  v,  and  so  on).  Then  we 
shall  have 

Summing  from  ^=1  to  t=n,  we  have  «ui-~  =  «';.-;r,  where  the  accent 
denotes  that  the  annuity-value  is  calculated  at  a  rate  of  interest  such 
that  8'  =  8— logeS.  Thus  for  each  policy,  the  joint-life  annuity-value 
may  be  replaced  by  a  single-life  annuity-value  at  a  special  (but  uniform) 
rate  of  interest.     To  these  substituted  annuity-values,  the  analysis  of 
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the  Paper  will  apply  unchanged,  so  that  the  mean  annuity-value  for  the 
group  will  be  a^.i^n ,  where  i/i  is  defined  by  the  equation 

M.,perunit=^g^_  =  ^g-^--- 

But  n^,,^,  (calculated  at  the  special  rate  of  interest)  may  now  be 
replaced  by  rt'.,-,i7,  (calculated  at  the  ordinary'  valuation  rate)  ;  where  .r 
is  defined  by  the  equation 

9r-v—n'i,    orM     —  IM      _  3^(^"  +  ^tO 
ZC    — C-'i,  01   iyi,.r)— oiVliy,,—  ^ 

Thus  the  mean  annuity-value  and  assurance-value  for  the  group  will 
correspond  to  the  two  joint  lives  of  equal  ages  .r:a%  and  in  order  to  find 
these  equal  ages,  all  that  is  necessary  is  to  record  the  ordinari/  Z  for 
each  of  the  lives  assured  hi/  everj/  policy,  and  to  divide  the  sum  of  the 
Z's  by  two  before  determining,  by  the  usual  process,  the  mean  Z  and 
thence  the  mean  equal  ages. 

The  error  in  the  mean  annuity-value  n'., :,,  :7  will  be  the  same  as  that 
in  the  equivalent  mean  single-life  annuity  «\/i»  >  which  will  not  differ 
much  from  the  error  in  rt'„,T;|,  the  change  in  the  rate  of  interest  being 
small. 

Since  c-''>  =  2e-'',  we  have  2  =  r''i"-^',  whence 

y,-x='Ji  for  the  H^^  Table  and  for  the  0^''^'  Table, 
or=9         „       0-^^      „ 

so  that  the  difference  between  ?/  and  .r  is  constant  for  any  given  table. 
Thus  the  error  loill  he  nearly  the  same  as  in  the  case  of  a  group  of 
assurances  on  single  lives  having  a  mean  age  y,  exceeding  the  mean 
e(pinl  ages  x:x  hi/  a  constant  numher  of  years. 

Fi'om  particulars  which  Mr.  Ackland  has  kindly  furnished,  it  would 
appear  that  the  remarkably  close  approximation  in  the  case  referred  to 
b}'  him  is  no  doubt  partly  accidental,  but  is  largely  due  to  the  following 
causes : 

(1)  The  unexpired  terms  were  comparatively  short  and  the 

maturity  ages  comparatively  low. 

(2)  Separate  mean  ages  were  found  for  the  Sums  Assured  and 

the  Net  Premiums.     (The  latter  ages  were  found  to  be 
on  the  average  about  "2  of  a  year  higher  than  the  former.) 

(3)  The  Z's  were  based  on  the  common  ratio  1'085  (instead 

of  c),  which  might  be  expected  to  bring  out  very  close 
results  on  the  average. 

With  tlie  object  of  illustrating  the  remarks  in  pars.  27-S  of  the 
Paper,  and  of  comparing  the  apj^lication  of  the  method  to  the  0^'  and 
qm  .-,1  q"ji'L)i(.^  respectively,  the  following  table  has  been  computed, 
showing  for  various  terms  of  years  (and  on  two  different  assumptions 
as  to  the  distribution  of  the  maturit}'  ages)  the  amount  of  the 
deviation  between  the  true  mean  annuity-value  and  the  annuity-value 
corresponding  to  the  mean  age  brought  out  by  the  Z  method.     The 
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assumptions  as  to  the  maturity  ages  were  a55  follows,  subject,  however, 
to  the  condition  that  no  life  of  less  valuation  age  than  19  was 
included : 

DlSTEiBrTio>'  A. — Equal  amounts  maturing  at  ages  50,  55, 
60  and  65. 

DiSTfiiBUTiox  B. — Amounts  proportionate  to  the  numbers 
1,  2,  3,  3,  2,  1,  matui'ing  at  ages  45,  50,  55,  60,  65, 
and  70  respectively. 

The  valuation  ages   were  taken  to  be  the  mean  maturity  ages 
minus  (n  +  1). 

Table. 


Mea>" 

Valuation"  Age 
based  on  z's 


O"   3   PER-CENT 


3  PER-CENT 


Trite  Mean  Age 

DEDUCED  FROM  MeAK 

Axsuity-Value 


Using 
O"!*'  Z's 


U.«!ing 
0»  Z's 


5 
10 
15 
20 
25 
30 
35 
40 


52-9 
47-9 
42-9 
37-9 
32-9 
27-9 
24-7 
21-8 


Oznl  «2n:  «m| 

minus  minus      |      minus 

True  Mean  i  True  Mean  |  True  Mean 

Annuity   |    Annuity   |    Annuity 


0«(5I 


o» 


52-7 

47-7 
42-7  ! 
37-7  i 
32-7 
27-7  I 
24-6  ! 
21-7 


•005 

+  •002 

_• 

•007 

... 

—  • 

•015 

-•005 

—  • 

■029 

-016 

— 

•043 

-027 

—  • 

•049 

-032 

— 

•025 

-  •ois 

— 

•014 

-■U03 

— 

•001 
•005 

•009 
•Oil 
•Oil 
•Oil 
•004 
•005 


52-8 
47-7 
42-7 
37-7 
32-7 
27-7 
24-6 
21-7 


52-8 
47-7 
42-6 
37-5 
32-4 
27-3 
24-4 
217 


5 

53-6     ' 

10 

48^6 

15 

43^6 

20 

38^6 

25 

33-6 

30 

293 

35 

25-7 

40 

230     1 

533 
483 
433 
383 
333 
291 
25-5 
229 


•002 

+  003 

-002     1 

•Oil 

+  •001 

-•007     ' 

•023 

-•006 

-012 

•041 

-•020 

-•016 

•060 

-036 

-•016 

•060 

-■041 

-•014 

•048 

-•027 

-•Oil 

•031 

-•020 

-•010 

53-5 

48-4 
434 
38^4 
33-4 
291 
25-6 
22-9 


53*5 
48-3 
43-2 
38-0 
32-9 
28-7 
25-2 
22-7 


Looking  first  at  the  0'^*''  figures,  it  wiU  be  seen  that  there  is  in 
every  case  a  small  negative  deviation,  which  confirms  the  general  results 
deduced  in  pars.  11-19  for  tables  following  Makeham's  Law. 

In  the  case  of  the  O^'  annuities,  based  on  the  corresponding  0^'  Z's, 
there  is  a  small  positive  deviation  for  terms  of  10  years  and  under ; 
a  small  negative  deviation  (less  than  the  corresponding  deviation  in 
the  0^^^'  figures)  for  term  15  years ;  while  for  terms  of  20  years  and 
over,  the  negative  deviation  is  considerably  in  excess  of  the  O^''^' 
deviation.  This  is  precisely  what  was  predicted  from  theoretical 
considerations  in  pars.  27-S.  Over  the  whole  area  of  an  ordinarily 
distributed  business,  the  mean  0"  deviation  should  not  differ  much 
from  the  0^'^',  but  the  O'^  would  probably  be  somewhat  the  greater. 
This  could  be  counteracted,  if  desired,  by  using  a  lower  value  of  c 
than  1-08  in  deducinsr  the  0^^  Z's. 
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The  effect  of  using  O^''^'  Z's  (or  H^^  Z's,  whicli  produce  practically 
ideutical  results)  for  an  0^'  valuation  is  to  produce  a  considerable 
increase  in  the  negative  deviation,  so  that  in  this  case  (as  remarked 
in  par.  36)  the  excess  of  reserve  would  be  considerably  greater. 
The  most  satisfactory  course  would  appear  to  be  to  change  the  Z's 
when  passing  from  an  H^'  to  an  0^'  valuation,  or  in  the  alternative  to 
make  a  small  graduated  deduction  from  the  mean  ages  brought  out 
by  the  H^i  Z's. 

a.  J.  L. 


MR.  LIDSTOJ^E'S  METHOD  OF  VALUING  EXDOWMEXT 
ASSURANCES. 

C0>'TI>'U0US    TeMPOEAEY   AimTJITIES. 

For  the  practical  application  of  Mr.  Lidstone's  method  of  valuing 

endowment  assurances,  tables  of  the  values  of  continuous  temporary 
annuities  are,  in  many  cases,  required.  Such  tables  for  the  H^ 
Experience  accompanied  his  former  paper  (see  J.I.A.,  vol.  xxxiv, 
pp.  82-4).  Messrs.  S.  G.  Dunn,  F.I. A.,  and  Basil  May,  F.I.A , 
have  kindly  contributed  the  accompanying  tables,  based  upon  the 
0^^  Experience  at  2|  per-cent  and  3  per-cent  interest.  The  values  of 
n,  the  term,  ai-e  given  at  the  side,  and  the  values  of  M,  the  maturity 
age,  at  the  head  of  the  columns  ;  and  the  column  headed  ''  Diff. " 
gives  the  difference  between  two  successive  values  in  the  same  roio 
corresponding  to  an  increase  in  M,  while  n  remains  constant.  The 
tables  were  formed  fi-om  the  temporary  annuities  given  in  the 
published  0^^  Table  by  the  approximate  formula — 

cixn  =  *  ( 1  +  axi:^  +  (fxTi )  • 

The  maturity  age  has  been  taken  as  equal  to  1  +  (valuation  age) 
+  (unexpired  term),  thus  conforming  to  classification  ^o.  1  in 
paragraphs  55  and  56  of  the  paper.  This  must  he  home  in  mind, 
and  the  necessary  mod  iH  cat  ions  made,  if  any  other  classification  be 
adopted. — Editoe  J.I. A. 
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Matubixy-Age,  i.e.,  M 

35 

Diir 

36 

Di:' 

37       Diff 

1 
38       Diff 

39       Diff 

40 

Diff 

41    !  Diff: 

n 

•984 

0 

•984 

0 

•984      0 

-984      0 

•984      0 

•984 

0 

1 
-984 '     0 

1 

1-939 

0 

1-939 

1 

1-938       1 

1-937       0 

1-937       1 

1-936 

1 

1-935      0 

2 

2-864 

1 

2-863 

1 

2-862       1 

2-861       1 

2-860      2 

2-858 

1 

2-857 :     2 

3 

3-763 

2 

3-761 

2 

3-759      2 

3-757       2 

3-755       3 

3-752 

2 

3-750,     3 

4 

4-635 

3 

4-632 

3 

4-629      3 

4-626 ;     3 

4-623 1     4 

1 

4-619 

4 

4-615       4 

5 

5-483 

4 

5-479 

4 

5-475      5 

5-470 

5 

5-465 

5 

5-460 

5 

5-455       5 

6 

6-307 

5 

6-302 

6 

6-296  i     6 

6^290 

6 

6-284 

6 

6-278 

7 

6-271 

7 

7 

7-107 

6 

7-101 

7 

7-094      8 

7-086 

7 

7-079 

8 

7-071 

8 

7-063 

9 

8 

7-886 

8 

7-878 

8 

7-870      9 

7^861 

9 

7-852 

9 

7-843 

10 

7-833 

1  n 

9 

8-644 

9 

8-635 

10 

8-625     10 

8-615  1  11 

8-604 

11 

8-593 

12 

8-581 

12 

10 

9-381 

10 

9-371 

11 

9-360    12 

1 

9-348     13 

9-335 

13 

9-322 

13 

9-309 

14 

11 

10-098 

11 

10-087 

13 

10-074     13 

10-061     13 

10-048'  15 

10-033 

15 

10018 

16 

12 

10-797 

13 

10-784 

14 

10-770     14 

10-756     15 

10-741     16 

10-725 

17 

10-708 

18 

13 

11-477 

14 

11-463 

15 

11-448     16 

11-432     17 

11-415     17 

11-39S 

19 

11-379 

19 

14 

12-138 

15 

12-123 

15 

12108     17 

12-091     18 

12-073  1  19 

12054 

21 

12-033 

'"' 

15 

12-783 

16 

12-767 

17 

12-750 

17 

12-733     19 

12-714 

20 

12-694 

22 

12-672 

23 

16 

13-411 

16 

13-395 

18 

13-377 

19 

1.3-358    20 

13-338 

22 

13-316 

23 

13-293 

24 

17 

14-022 

17 

14-005 

18 

13-987 

20 

13-967 

21 

13-946 

23 

13-923 

24 

13-899 

26 

18 

14-616 

17 

14-599  i 

19 

14-580 

20 

14-560 

i  22 

14-538 

24 

14-514 

25 

14-489 

'  27 

19 

15-178  , 

20 

15-158 

20 

15-138 

23 

15-115 

24 

15-091 

27 

15-064 

28 

20 

15-721 

21 

15-700 

23 

15-677 

25 

15-6.52 

27 

15-625 

29 

21 

... 

16-248 

23 

16-225 
16-758 

2Q 
26 

16-199 
16-732 
17-252 

28 
28 
29 

16-171 
16-704 
17-223 
17-728 

29 
30 
31 
31 

22 
23 
24 
25 

26 
27 

28 

29 

30 

...1 

... 

31 

32 

33 

... 

34 

1    ... 

35 

36 

37 

38 

39 

40 

... 

41 

1   '"' 

i 

42 

43 

44 

1 

...      1   ... 

■■■      1 

1 

45 

35 

Diff. 

1 
36     I  Diff. 

37 

Diff. 

38     j  Diff. 

39       Diff. 

40      1  Diff. 

41        Diff. 

E   2 
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« 

Maturity-Age,  i.e.,  M 

42 

Ditf. 

43 

Ditf. 

44      ; 

Ditf. 

45 

Difl\ 

46 

Ditf. 

47     1  Diff- 

48 

Dili. 

1 

•984 

1 

•983 

0 

1 
-983' 

0 

•983 

0 

•983 

1 

1 
-982       0 

■982 1     1 

2 

1-935 

1 

1-934 

1 

1-933 

1 

1-932 

1 

1-931 

1 

1-930       1 

1^929      1 

3 

2-855 

1 

2-854 

2 

2-852 

2 

2-850 

2 

2-848 

2 

2-846      2 

2-844      2 

4 

3-747 

3 

3-741 

3 

3-741 

3 

3-738 

3 

3-735 

3 

3-732       4 

3-728      4 

5 

4-611 

4 

4-607 

4 

4-603 

4 

4-599 

5 

4-594 

5 

4-589  i     5 

4-584      6 

6 

5-450' 

5 

5-445 

6 

5-439! 

6 

5-433 

6 

5-427 

7 

5-420      8 

5-412      8 

7 

6-264 

8 

6-256 

7 

6-249 

8 

6-241 

8 

6-233 

9 

6-224 '     9 

6-215     10 

8 

7-054 

9 

7-045 

9 

7-036 

9 

7-027 

11 

7-016 

11 

7-005'  11 

6-994    12 

9 

7-822 

11 

7-811 

11 

7-800 

11 

7-789 

12 

7-777 

13 

7-764     14 

7-750    15 

10 

8-5G9 

13 

8-550 

13 

8-543 

14 

8-529 

14 

8-515 

15 

8-500     16 

8-484    17 

11 

9295 

15 

9-280 

15 

9-265 

16 

9-249 

17 

9-232 

17 

9-215     18 

9-197    19 

12 

10-002 

17 

9-9S5 

17 

9-968 

18 

9-950 

19 

9-931 

20 

9-911     20 

9-891    22 

13 

10-690 

19 

10-671 

19 

10-652 

20 

10-632 

21 

10-611 

22 

10-589     23 

10-566    24 

14 

11-360 

20 

11-340 

22 

11-31S 

23 

11-295 

23 

11-272 

24 

11-248     25 

11-223    26  1 

15 

12-012 

22 

11-990 

23 

11-967 

24 

11-943 

26 

11-917 

27 

11-8901  28 

11-862    29 

16 

12-640 

25 

12-624 

25 

12-599 

26 

12-573 

28 

12-545 

29 

12-516  1  30 

12-486    32 

17 

13-269 

26 

13-243 

27 

13-216 

29 

13-187 

29 

13-158 

31 

13-127     32 

13-095    34 

18 

13-873 

27 

13-846 

29 

13-817 

30 

13-787 

32 

13-755 

33 

13-722     35 

13-687    36 

19 

14-462 

29 

14'133 

30 

14-403 

32 

14-371 

34 

14-337 

35 

14-302     36 

14-266    3C 

20 

15-036 

29 

15-007 

32 

14-975 

34 

14-941 

35 

14-906 

37 

14-869     39 

14-830    40 

21 

15-596 

31 

15-565 

32 

15-533 

35 

15-498 

37 

15-461 

39 

15-422  :  41 

15-381    42 

22 

16-142 

32 

16-110 

34 

16-076 

36 

16-040 

38 

16-002 

40 

15-962     43 

15-919    44 

23 

16-674 

33 

16-641 

35 

16-606 

37 

16-569 

39 

16530 

41 

16-489 

44 

16-445    46 

24 

17-192 

33 

17-159 

35 

17-124 

38 

17-086 

40 

17-046 

43 

17-003 

45 

16-958    47 

25 

17-697 

33 

17-661 

36 

17-62S 

39 

17-589 

41 

17-548 

43 

17-505 

46 

17-459    4S 

26 

18-189 

33 

18-156 

36 

18-120 

39 

18-081 

42 

18-039 

44 

17-995  !  47 

17-948    50 

27 

18-635 

36 

18-599 

39 

18-560 

42 

18-518 

45 

18-473 

48 

18-425    5(' 

28 

19-066 

39 

19-027 

43 

18-984 

45 

18-939 

48 

18-891     51 

29 

19-481 

42 

19-439 

45 

19-394 

48 

19-346    52 

30 

19-883 

45 

19-838 

49 

19-789 

52 

31 

20-270 

48 

20-222 

53 

32 

20-643'  52 

33 

34 

35 

... 

36 

... 

1 

37 

38 

1 

39 

... 

40 

1   •■• 

... 

41 

1 

42 

.'.'. 

43 

44 

' 

45 

1    '" 

1 

42 

Difr. 

43 

Ditr. 

44 

Ditf. 

45       Diff. 

46 

Diff. 

47 

Diff. 

48 

Diff 
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Maturitt-Age,  i.e.,  M 

n 

1 

49 

Diff. 

50        Oiff- 

51        Diff. 

52        Diff. 

53        L>i!l. 

54 

Diff. 

55 

Diff. 

^1 

0 

•981       0 

1 
-981       0 

•981       1 

-980      0 

-980 

1 

-979 

1 

_  •> 

1 

1-927       2 

1-925       1 

1-924       2 

1-922       2 

1-920 

2 

1-918 

2 

2 

-  ^rj. 

3 

2-839       3 

2-836       3 

2-833       3 

2-83n       4 

2-826 

4 

2-822 

4 

3 

3-72  i 

■4 

3-720       5 

3-715       5 

3-710       5 

3-705       6 

3-699 

7 

3-692 

7 

4 

4- 5  78 

6 

4-572       7 

4-565       7 

4-558 

8 

4-550       9 

4-541 

10 

4-531 

10 

5 

■■IMi 

8 

5-396       9 

5-387     10 

5-377 

11 

5-366     11 

5-355 

12 

5-343 

14 

6 

'    _'  '5 

11 

6-194     11 

6183     12 

6-171 

13 

6-158 

15 

6-143 

15 

6-128 

17 

7 

■^2 

13 

6-969     14 

6-955     15 

6-940 

16 

6-924 

17 

6-907 

19 

6-8S8 

21 

8 

7  73o 

15 

7-720     16 

7-704     18 

7-6S6 

19 

7-667 

20 

7-647 

23 

7-624 

24 

9 

^  it37 

IS 

8-449     19 

8-430     20 

8-410 

22 

8-388 

25 

8-364 

25 

8-339 

27 

10 

'c'-17^ 

_., , 

9-158    22 

9-136    23 

9-113 

25 

9-088 

26 

9-062 

29 

9-033 

31 

11 

y^ii,' 

1'3 

9-846     24 

9-822     26 

9-796 

27 

9-769 

29 

9-740 

32 

9-708 

35 

12 

'j-Oi.: 

26 

10-516     27 

10-489     28 

10-461 

30 

10-431 

32 

10-398 

34 

10-364 

38 

13 

-I-l'.»7 

29 

11-168     29 

11-139     31 

11-108 

33 

11-075 

36 

11-039 

38 

11-001 

40 

14 

L  1-^33 

30 

11-803     32 

11-771     34 

11-737 

36 

11-701 

38 

11-663 

40 

11-623 

44 

15 

■'-■-■'>i 

33 

12-421     34 

12-387     36 

12-351 

39 

12-312 

41 

12-271 

44 

12-227 

46 

16 

■1 

36 

13-025     37 

12-988     39 

12-949 

41 

12-908 

44 

12-864 

46 

12-818 

50 

17 

"1 

38 

13-613     40 

13-573     42 

13-531 

43 

13-488 

46 

13-442 

50 

13-392 

52 

18 

J  7 

•40 

14-187     42 

14-145     44 

14-101 

47 

14-054 

49 

14-0(35 

52 

13-953 

54 

19 

.."J 

43 

14-747     44 

14-703    47 

14-656 

49 

14-607 

51 

14-556 

54 

14-502 

58 

20 

I.V339 

44 

15-295     47 

15-248    49 

15199 

52 

15-147 

54 

15-093 

57 

15-036 

60 

21 

■  7. J 

47 

15-828    48 

15-780'  51 

15-729 

54 

15-675 

57 

15-618 

59 

15-559 

62 

22 

V) 

4S 

16-351     51 

16-300     53 

16-247 

56 

16-191 

59 

16-132 

62 

16-070 

65 

23 

.xl 

50 

16-861     53 

16-808     55 

16-753 

58 

16-695 

61 

16-634 

65 

16-569 

67 

24 

-7  ill 

52 

17-359     55 

17-304     57 

17-247 

59 

17-188 

63 

17-125 

66 

17-059 

70 

25 

^ ',  1  •> 

53 

17S45     55 

17-790     58 

17-732 

62 

17-670 

65 

17-605 

68 

17-537 

72 

26 

"   '7 -J 

54 

18-321     57 

18-264     60 

18-204 

63 

18-141 

66 

18-075 

70 

18-005 

73 

27 

.?  ■^lO 

54 

18-786     58 

18-728    61 

18-667 

64 

18-603 

68 

18-535 

71 

18-461 

75 

28 

L'j_'Lt4 

55 

19-239     58 

19-181     62 

19-119 

65 

19-054 

69 

18-985 

73 

18-912 

76 

29 

l'J-737 

55 

19-682     59 

19-623     62 

19-561 

66 

19-495 

70 

19-425 

74 

19-351 

78 

30 

Mi(;;9 

55 

20-114     59 

20-055    63 

19-992 

66 

19-926 

70 

19-856 

75 

19-781 

79 

31 

'1 

55 

20-536     59 

20-477    63 

20-414 

67 

20-347 

71 

20-276 

75 

20-201 

80 

32 

.'3 

56 

20-947     58 

20-889     63 

20-826 

68 

20-758 

71 

20-687 

75 

20-612 

80 

33 

21-349     59 

21-290    62 

21-228 

67 

21-161 

72 

21-089 

76 

21-013 

80 

34 

21-682     62 

21-620 

67 

21-553 

71 

21-482 

76 

21-406 

81 

35 

22003 

67 

21-936 

70 

21-866 

76 

21-790 

81 

36 



22-310 

70 

22-240 

75 

22-165 

80 

37 

22-606 

74 

22-532 

SO 

38 

1 

22-889  1 

79 

39 

... 

40 

... 

41 

42 

43 

44 

...      J   ... 

45 

49 

Diff. 

50 

Diff. 

51        Diff. 

52        Diff. 

53 

Diff. 

54 

Diff. 

55 

Diff-. 
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Maturity- AoE,  i.e.,  M 

56       Uiff. 

57 

Diff. 

58 

Diff. 

59 

Diff. 

60 

Diff. 

61 

Diff. 

62 

Dii: 

1 

•978      0 

-978 

1 

•977 

0 

-977 

1 

•976 

1 

-975 

2 

-973 

1 

2 

1-916 1     2 

1-914 

2 

1-912 

3 

1-909      3 

1-906 

3 

1-903 

4 

1-899 

4 

3 

2-818 !     5 

2-813 

5 

2-808 

6 

2-802       6 

2-796 

7 

2-789 

7 

2-782 

8 

4 

3-685 

8 

3-677 

8 

3-669  i     9 

3-660     10 

3-650 

11 

3-639 

12 

3-627 

13 

5 

4-521 

11 

4-510 

11 

4-499  1  14 

4-485     15 

4-470 

15 

4-455 

17 

4-438 

IS 

6 

5-329 

15 

5-314 

15 

5-299     17 

5-282     19 

5-263 

22 

5-241 

22 

5-219 

24 

7 

6111 

19 

6-092 

20 

6-072     21 

6-051     24 

6-027 

26 

6-001 

29 

5-972 

3' 

8 

6-867 

22 

6-845 

24 

6-821     26 

6-795     29 

6-766 

31 

6735 

33 

6-702  i  37 

9 

7-600 

25 

7-575 

29 

7-546     31 

7-515     33 

7-482 

36 

7-446 

39 

7-407 

43 

10 

8-312 

30 

8-282 

33 

8-249     35 

8-214 

38 

8-176 

41 

8-135 

44 

8-091 

48 

11 

9-002 

33 

8-969 

36 

8-933     39 

8-894 

43 

8-851 

46 

8-805 

49 

8-756    5- 

12 

9-673 

37 

9-636 

40 

9-596     43 

9-553 

46 

9-507 

51 

9-456 

55 

9-401 

5l 

13 

10-326 

40 

10-286 

44 

10-242     47 

10-195 

51 

10-144 

55 

10-089 

59 

10-030 

6i 

14 

10-961 

44 

10-917 

47 

10-870     50 

10-820 

55 

10-765 

60 

10-705 

63 

10-642 

71 

15 

11-579 

47 

11-532 

50 

11-482     54 

11-428 

59 

11-369 

63 

11-306 

68 

11-238 

73 

16 

12-181 

50 

12-131 

53 

12-078  1  58 

12-020 

62 

11-958 

66 

11-892 

72 

11-820 

7^ 

17 

12-768 

53 

12-715 

56 

12-659  i  61 

12-598 

65 

12^533 

70 

12-463 

76 

12-387 

81 

18 

13-340 

56 

13-281 

59 

13-225     63 

13-162 

68 

13-094 

73 

13-021 

80 

12-941 

8: 

19 

13-899 

58 

13-841 

63 

13-778!  67 

13-711 

71 

13-640 

76 

13-564 

81 

13-483 

8; 

20 

14-444 

62 

14-382 

64 

14-318     69 

14-249 

74 

14-175 

79 

14-096 

86 

14-010 

91 

21 

14-976 

63 

14-913 

68 

14-845 

72 

14-773 

77 

14-696 

82 

14-614 

87 

14-527 

91 

22 

15-497 

67 

15-430 

70 

15-360 

74 

15-286 

79 

15-207 

85 

15-122 

90 

15-032 

9f 

23 

16-005 

68 

15-937 

73 

15-864  1  77 

15-787 

81 

15-706 

87 

15-619 

92 

15-527  llOi 

24 

16-502 

70 

16-432 

75 

16-357    79 

16-278 

84 

16-194 

90 

16-104 

94 

16-010  llO: 

25 

16-989 

73 

16-916 

77 

16-839  ;  82 

I6-757 

86 

16-671 

91 

16-580 

97 

16-483 

lOi 

26 

17-465 

75 

17-390 

79 

17-311     84 

17-227 

88 

17-139 

93 

17-046 

100 

16-946 

10." 

27 

17-932 

77 

17-855 

82 

17-773  !  85 

17-688 

91 

17-597 

95 

17-502 

102 

17-400 

10.^ 

28 

18-389'  79 

18-310 

84 

18-226     88 

18-138 

92 

18-046 

97 

17-949 

103 

17-846 

Ill 

29 

18-836 

81 

18-755 

85 

18-670    90 

18-580 

94 

18-486 

99 

18-387 

105 

18-282  !lll 

30 

19-273 

82 

19-191 

86 

19-105     91 

19-014 

96 

18-918 

101 

18-817 

106 

18-711  11^ 

31 

19-702 

83 

19-619 

88 

19-531     93 

19-438 

97 

19-341 

103 

19-238 

108 

19-130 

11; 

32 

20-121 

81 

20037 

89 

19-948 

93 

19-855 

99 

19-756 

104 

19-652 

110 

19-542 

11: 

33 

20-532 

85 

20-447 

90 

20-357 

94 

20-263 

100 

20-163 

105 

20-058 

111 

19-947 

11; 

34 

20-933 

85 

20-818 

90 

20-758 

95 

20-663 

101 

20-562 

106 

20-456 

112 

20-344 

11' 

35 

21-325 

85 

21-240 

90 

21-150 

95 

21-055 

101 

20-954 

107 

20-847 

113 

20-734 

11; 

36 

21-709 

85 

21-624 

90 

21-534 

96 

21-438 

101 

21-337 

107 

21-230 

114 

21-116 

11! 

37 

22-085 

85 

22-000 

90 

21-910 

95 

21-815 

102 

21-713 

108 

21-605 

114 

21-491 

11^ 

38 

22-452 

85 

22-367 

90 

22-277 

95 

22-182 

101 

22-081 

108 

21-973 

113 

21-860 

121 

39 

22-810 

84 

22-726 

89 

22-637 

96 

22-541 

101 

22-440 

107 

22-333 

113 

22-220 

11! 

40 

23-159 

83 

23-076 

88 

22-988 

95 

22-893 

100 

22-793 

106 

22-687 

113 

22-574 

121 

41 

23-419 

88 

23-331 

93 

23-238 

100 

23-138 

106 

23-032 

112 

22-920 

l\i 

42 

23-666  1  93 

23-573 

98 

23-475 

105 

23-370 

111 

23-259 

11!- 

43 

! 

23-902 

98 

23-804 

103 

23-701 

110 

23-591 

11: 

14 

24-127 

103 

24-024 

109 

23-915 

IK 

45 

24-340 

108 

24-232 

m 

56 

Ditr. 

57 

Diff. 

58      1  Uiff- 

i 

59 

Diff. 

60 

Diff. 

61 

Diff. 

62 

Dil 
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Gr 
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Matubit¥--Ace  i.e.,  M 

n 

63       Diff- 

64 

Diff. 

65       Diff- 

66 

Diff. 

67 

h::'.. 

68 

Dill. 

69       L»iff- 

70 

-072       1 

•971 

1 

•970      1 

•969 

1 

•968 

2 

•966 

2 

-964      2 

-962 

1 

1  SJ5       4 

1-891 

5 

1-880       5 

1-S81 

5 

1-876 

6 

1^S70 

6 

1-864       7 

1-857 

2 

2-774       8 

2-766 

10 

2-756     11 

2-715 

11 

2-734 

12 

2^722 

13 

2-709     14 

2-695 

3 

3-614:  14 

3-600 

15 

3-585     17 

3-568 

18 

3-550 

19 

3-531 

22 

3-509    23 

3-4S6 

4 

'  4-420  1  20 

4-400 

22 

4-378     24 

4-354 

26 

4-328 

27 

4-301 

30 

4-271     33 

4-238 

5 

5-195     26 

5-169 

29 

5-140    .32 

5-108 

33 

5075 

37 

5-03S 

39 

4-999     43 

4-956 

6 

5-942     .33 

5-909 

36 

5-873     38 

5-8.35 

42 

5-793 

46 

5-747 

50 

5-697     53 

5-644 

7 

'   6-665     40 

6-625 

43 

6-582     47 

6-535 

50 

6-485 

54 

6-431 

59 

6-372     63 

6-309 

8 

7-364    46 

7-318 

49 

7-269     54 

7-215 

59 

7-156 

63 

7-093 

69 

7-024,  73 

6-951 

9 

S  043     52 

7-991 

58 

7-933     61 

7-872 

66 

7-806 

72 

7-734 

77 

7-657    83 

7-574 

10 

S-701 :  58 

8-643 

64 

8-579     68 

8-511 

74 

8-437 

79 

8-358 

86 

8-272    92 

8- ISO 

11 

9-.342I  65 

9277 

68 

9-209    76 

9-133 

81 

9-052 

87 

8^965 

94 

8-871  101 

8-770 

12 

'j9«6     70 

9-896 

76 

9-820    81 

9-739 

8S 

9-651 

95 

9-556 

101 

9-455  109 

9-346 

13' 

1'  ''572 

74 

10-498 

81 

10-417     87 

10-330 

94 

10-236 

101 

10-135 

109 

10-026  117 

9-909 

14 

11-165 

80 

11-085 

85 

11-00<J    93 

10-907 

100 

10-807 

107 

10-700 

115 

10-585  124 

10-461 

15 

11-742 

84 

11-65S 

90 

11-568     97 

11-471 

105 

11-366 

113 

11-253 

122 

11-131  1.30 

11-001 

16 

12-306!  88 

12-218 

95 

12-123  102 

12-021 

109 

11-912 

118 

11-794 

127 

11-667  136 

11-531 

17 

12-856  I  91 

12-765 

98 

12-667  107 

12-560 

114 

12-446 

122 

12-324 

133 

12-191  141 

12-050 

18 

;  13.394    95 

13-299 

101 

13-198  110 

13-088 

119 

12-969 

127 

12-.842 

136 

12-703  146 

12-560 

19 

-1.3-919    98 

13-821 

105 

13-716  112 

13-604 

122 

13-482 

131 

13-351 

141 

13-210  150 

13-060 

20 

i  14-433  101 

14-332 

108 

14-224  116 

14-108 

125 

13-983 

134 

13-849 

141 

1.3-705  154 

13-551 

21 

14-936  104 

14-832 

111 

14-721   119 

14-602 

128 

14-474 

136 

14-.338 

147 

14-191  157 

14-034 

22 

15-427  106 

15321 

113 

15-208  122 

15-086  130 1 

14-9.56 

140 

14-816 

149 

14-667  160 

14-507 

23' 

1  15-908  108 

15-80<J 

115 

15-685  125 

15-.560 

132 

15-428 

142 

15-286 

152 

15-134  162 

14-972 

24 

\  16-379  110 

16-269 

118 

16-151  125 

16-026 

135 

15-891 

144 

15-747 

154 

15-593  164 

15-429 

25 

\  16-841  '112 

16-729 

120 

16-609  128 

16-481 

136 

16-345 

146 

16-199 

155 

16-044  166 

15-878 

26 

17-292  113 

17-179 

121 

17-058  130 

16-928 

138 

16-790 

147 

16-643 

157 

16-486  168 

16-318 

27  1 

17-736  116 

17-620 

123 

17-497  131 

17-366 

139 

17-227 

149 

17-078 

158 

16-920  169 

16-751 

28! 

18-171  118 

18-053 

125 

17-928  132 

17-796 

140 

17-6.56 

150 

17-506 

160 

17-346  169 

17-177 

29 

18-598  120 

18-478 

126 

18-352  134 

1S-21S 

142 

18-076 

151 

17-925 

161 

17-764  170 

17-594 

30 

,  19-016  121 

18-895 

127 

18-768  135 

18-633 

144 

18-489 

152 

18-337 

161 

18-176  171 

18-005 

31 

:  19-427  122 

19-305 

129 

19-176  137 

19-039 

144 

18-895 

153 

18-742 

162 

18-580  172 

18-408 

32 

;  19-8.30  123 

19-707 

1.30 

19-577  137 

19-440 

146 

19-294 

154 

19-140 

163 

18-977  172 

18-805 

33 

2'   226  124 

20-102  131 

19-971  138 

19-833 

147 

19-686 

155 

19-531 

164 

19-367  173 

19-194 

34 

-    615;i25 

20-490  132 

20-358  140 

20-218 

147 

20-071 

155 

19-916  164 

19-752  174 

19-578 

35 

;  20-997  126 

20-871  1.33 

20-738  140 

20-598 

148 

20-450 

155 

20-295  165 

20-130174 

19-956 

36 

■  21-372  126 

21-246  134 

21-112  140 

20-972 

149 

20-823 

156 

20-667  165 

20-.502  174 

20-328 

37 

;  21-740  127 

21-613  134 

21-479  140 

21-3.39 

149 

21-190  157 

21-033  165 

20-868  174 

20-694 

38 

)  22-101  127 

21-974  1.34 

21-84^J  141 

21-699 

149 

21-550  157 

21-393  165 

21-228  174 

21-0.54 

39 

)  22-454  126 

22-328  134 

22-194  141 

22-053 

149 

21-904  157 

21-747  164 

21-583 

174 

21-109 

40 

.  22-802  127 

22-675  133 

22  542  140 

22-402 

149 

22-253  157 

22-096  164 

21-932 

174 

21-758 

41 

J  23141  125 

2.3016  133 

22-883  140 

22-743 

148 

22-595  156 

22-4.39  164 

22-275 

173 

22-102 

42 

5  23-474  125 

23-.349  131 

23-218  139 

23-079 

147 

22-932  156 

22-776  164 

22-612 

172 

22-440 

43 

1  23-799  123 

23-676  130 

23.546  138 

23-108 

146 

23-262  155 

23-107  163 

22-94r4 

171 

22-773 

44 

J  24118 

122 

23-996  129 

1 

23-867  137 

1 

23-730 

145 

23-585  153 

23-432  161 

23-271 

171 

23-100 

45 

63 

Diff 

64      Diff 

65      Diff 

66 

iDiff. 

67     ^Diff 

68      Diff 

69 

Diff 

70 
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qm  3 


n 

Maturity-Age,  i.e.,  M 

35 

Diff. 

36     '  Diff- 

37 

Diff. 

38 

Diff. 

39 

Diff. 

40 

Diff. 

41 

Diff. 

1 

•982 

-982 

-982 

-982 

•982 

1 

•981 

-981 

2 

1-930       1 

1-929 

1 

1-928 

1-928 

"i 

1-927 

1-927 

i 

1-926 

1 

3 

2-844  i     1 

2-843       1 

2-842 

2 

2-840 

1 

2-839 

"2 

2-837 

1 

2-836 

1 

4 

3-728 

2 

3-726       2 

3-724 

2 

3-722 

3 

3-719 

2 

3-717 

3 

3-714 

2 

5 

4-581 

3 

4-578 

3 

4-575 

3 

4-572 

4 

4-568 

3 

4-565 

4 

4-561 

4 

6 

5-406 

4 

5-402 

4 

5-398 

5 

5-393 

4 

5-389 

5 

5-384 

5 

5-379 

4 

7 

6-204 

5 

6-199 

6 

6-193  i     5 

6-188 

6 

6-182 

6 

6-176 

7 

6-169 

7 

8 

6-977 

7 

6-970 

7 

6-963      7 

6-956  i     7 

6-949 

8 

6-941 

8 

6-933 

8 

9 

7-724 

8 

7-716  ,     8 

7-708 1     9 

7-699      9 

7-690 

9 

7-681 

9 

7-672 

11 

10 

8-447 

8 

8-439     10 

8-429  1  10 

8-419     10 

8-409 

11 

8-398 

12 

8-386 

11 

11 

9-148 

10 

9-138     11 

9-127 

11 

9-1161  12 

9-104 

12 

9-092 

13 

9-079 

14 

12 

9-827 

12 

9-815 

11 

9-804 

13 

9-791  1  13 

9-778 

14 

9-764 

15 

9-749 

15 

13 

10-484 

12 

10-472 

13 

10-459 

14 

10-445 

15 

10-430 

16 

10-414 

16 

10-398 

17 

14 

11-121 

13 

11-108 

14 

11-094 

15 

11-079 

16 

11-063 

17 

11-046 

18 

11-028 

18 

15 

11-738 

14 

11-724 

15 

11-709 

i  16 

11-693 

17 

11-676 

18 

11-658 

19 

11-639 

21 

16 

12-336 

14 

12-322'  17 

12-305'  16 

12-289 

18 

12-271 

20 

12-251 

21 

12-230 

21 

17 

12-916 

16 

12-900,   16 

12-884     18 

12-8661  19 

12-847 

20 

12-827 

22 

12-805 

24 

18 

13-477  1  15 

13-462 

18 

13-444 

18 

13-426 

21 

13-405 

21 

13-384 

23 

13-361 

24 

19 

14-021 

16 

14-005 

17 

13-988 

20 

13-968 

20 

13-948 

23 

13-925 

23 

13-902 

25 

20 

14-532 

18 

14-514 

19 

14-495 

21 

14-474 

23 

14-451 

26 

14-425 

26 

21 

15024 

20 

15-004 

22 

14-982 

23 

14-959 

25 

14-934 

27 

22 

15-499 

22 

15-477 

24 

15-453 

25 

15-428 

29 

23 

1 

15-955 

24 

15-931 

26 

15-905 

27 

24 

...     j   ... 

... 

16-395 

26 

16-369 

29 

25 

...     !    .. 

...     1   ... 

16-818 

27 

26 

...      I   ... 

...      i   ... 

1 

27 

■; 

28 

i 

29 

30 

... 

31 

... 

32 

... 

33 

... 

34 

1 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

... 

35 

Difl'. 

36 

Diff. 

37 

Diff. 

38 

Diff. 

39 

Diff. 

40 

Diff. 

41 

Diff 

1903.; 
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in  Groups 
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»M-n+l:n 

Matubity-Age,  i.e.,  M 

n 
1 

42 

Diff. 

43 

Diff. 

44 

Diff. 

45       Diff- 

46       Diff. 

47 

Diffi 

48 

Diff. 

-981 

•981 

1 
•981 

1 
-981       1 

•980 

■980 

1 

•979 

1-925 

1 

1-924 

1-924 

2 

1-922     ... 

1-922 

1 

1-921 

1 

1-920 

1 

2 

2-835 

2 

2833 

2 

2-831 

1 

2-830       2 

2-828 

2 

2-826 

2 

2-824 

3 

3 

3-712 

2 

3-71U 

4 

3-706 

3 

3-703       3 

3-700 

4 

3-696 

3 

3-693 

4 

4 

4-oo7 

4 

4-553 

3 

4-550 

5 

4545       5 

4-540 

5 

4-535 

5 

4-530 

6 

5 

'    5-375 

6 

5-369 

6 

5-363 

6 

5-357       7 

5-350 

6 

5-344 

8 

5-336 

7 

6 

6-162 

6 

6-156 

8 

6-148 

7 

6-141       8 

6-133 

9 

6-124 

9 

6-115 

10 

7 

6-925 

9 

6-916 

9 

6-907 

9 

6-898     10 

6-888 

11 

6-877 

11 

6-866 

12 

8 

7-661 

10 

7-651 

11 

7-640  1 

11 

7-629     11 

7-618 

13 

7-605 

14 

7-591 

14 

9 

-375 

13 

8-362 

12 

8-350  1 

13 

8-337!  15 

8-322 

14 

8-30S 

15 

8-293 

16 

10 

yu65 

13 

9052 

16 

9-036 

15 

9-021     15 

9-006 

18 

8-98S 

IS 

8-970 

IS 

11 

9-73-4 

16 

9-71& 

16 

9-702 

18 

9-684,  19 

9-665 

18 

9-647 

20 

9-627 

21 

12 

10-381 

IS 

10-363 

18 

10-34.5 

19 

10-326     20 

10-306 

21 

10-285 

22 

10-263 

24 

13 

11-010 

20 

10-990 

21 

10-969 

21 

10-948     22 

10-926 

24 

10-902 

24 

10-878 

25 

14 

11-618 

21 

11-597 

22 

11-575 

24 

11.551     24 

11-527 

25 

11-502 

26 

11-476 

28 

15 

.   12-209 

23 

12-186 

24 

12-162 

26 

12-136    26 

12-110 

27 

12-083 

29 

12-054 

30 

16 

J  12-781 

24 

12-757 

26 

12-731 

26 

12-705     29 

12-676 

29 

12-647 

31 

12-616 

31 

17 

i  13-337 

25 

13-312 

27 

13-285 

29 

13-256     30 

13-226 

31 

13-195 

33 

13-162 

35 

18 

I  13-877 

28 

13-849 

28 

13-821 

30 

13-791     .32 

13-759 

33 

13-726 

34 

13-692 

36 

19 

i  14-399 

28 

14-371 

30 

14-341 

31 

14-310    32 

14-278 

35 

14-243 

37 

14-206 

38 

20 

3  14-9()7 

29 

14-878 

30 

14-848 

33 

14-815     35 

14-780 

36 

14-744 

37 

14-707 

40 

21 

i  15-399 

29 

15-370 

32 

15-338 

33 

15-305     35 

15-270 

••38 

15-232 

40 

15-192 

41 

22 

J  15-878 

31 

15-847 

32 

15-815 

34 

15-781     37 

15-744 

38 

15-706 

41 

15-665 

43 

23 

i  16-340 

30 

16-310 

33 

16-277 

35 

16-242     37 

16-205 

40 

16165 

41 

16-124 

44 

24 

J  16-791 

31 

16-760 

34 

16-726 

35 

16-691     38 

16-653 

40 

16-613 

43 

16-570 

44 

25 

3  17-2 

26 

31 

17-195 

33 

17-162 

36 

17-126    38 

17-088 

41 

17-047 

42 

17-005 

47 

26 

J 

17-618 

33 

17-585 

36 

17-549     38 

17-511 

41 

17-470 

45 

17-425 

46 

27 

17-995 

36 

17-959     39 

17-920 

41 

17-879 

44 

17-835 

■it) 

2S 

.. 

18-356    38 

18-318 
18-704 

41 

41 

18-277 
18-663 

44 
43 

18-233 
18-620 

47 

48 

29, 
30 

19039 

45 

18-994 
19-3.58 

47 
46 

31 
32 

... 

33 

34 

... 

35 

36 

... 

37 

... 

38 

39 

t 

40 

.. 

41 

.. 

42 

.. 

43 

.. 

44 

•• 

... 

... 

45 

42 

i 

Diff. 

43       t»iff. 

44 

Ditf. 

45 

Diff. 

46 

Diff. 

47 

Diff. 

48 

Diff. 

58 


Further  Bern  arks  on  the  Valuation  of 


[July 


QM    30/^ 


Continuous  Temporary  Annuities. 


QM 


n 

3ilATrRirv-Ar.E,  i.e.,   M 

49   Diff- 

1 

50  j  Diff- 

51   Diff. 

52 

Diff. 

58 

Diff. 

54 

Diff. 

55   Diff 

1 

•979  ... 

1 
-979 '  1 

-978  ... 

-978 1  1 

-977 

-977 

•977   1 

2 

1-919   1 

1-918   2 

1-916   2 

1-914   1 

1-913 

2 

1-911 

2 

1-909   2 

3 

2-821   3 

2-818   2 

2-816   3 

2-813   3 

2-810 

4 

2-806 

4 

2-802   5 

4 

3-689 ,  4 

3-685  ,  4 

3-681   6 

3-675   5 

3-670 

6 

3-664   7 

3-657   6 

5 

4-524   6 

4-518   7 

4-511  ;  7 

1 

4-504   8 

4-496 

7 

4-489 

10 

4-479.  10 

6 

5-329   8 

5-321  ■  8 

5-313!  10 

5-303  11 

5-292 

11 

5-281 

12 

5-269  13 

7 

6-105,  10 

6-095  11 

6-084  12 

6-072  13 

6-059 

15 

6-044  14 

6-030  17 

8 

6-854  13 

6-841  14 

6-827  14 

6-813  15 

6-798 

17 

6-781  ;  19 

6-762  19 

9 

7-577  15 

7-562  15 

7-547  IS 

7-529  18 

7-511 

20 

7-491  21 

7-470  24 

10 

8-277  18 

8-259  19 

8-240  19 

S-221  22 

8-199 

22 

8-177  25 

8-152  26 

11 

8-952  19 

8-933  21 

S-912  23 

8-889!  23 

8-866 

26 

8-840  28 

8-812  29 

12 

9-606  22 

9-584  23 

9-561  25 

9-536  27 

9-509 

28 

9-481  30 

9-451  34 

13 

10-239  24 

10-215  26 

10-189  27 

10-162  29 

10-133 

32 

10101  33 

10-068  35 

14 

10-853  27 

10-826  28 

10-798  30 

10-768  32 

10-736 

33 

10-703  36 

10-667  39 

15 

11-448  29 

11-419  31 

11-388  32 

11-356  34 

11-322 

37 

11-285  39 

11-246  42 

16 

12-024  31 

11-993  33 

11-960  35 

11-925  37 

11-888 

38 

11-850'  41 

11-809 '  44 

17 

12-585  35 

12-550  34 

12-516  37 

12-479  40 

12-439 

41 

12-398  44 

12-354  47 

18 

13-127  35 

13-092  38 

13-054  39 

13-015  41 

12-974 

45 

12-929  46 

12-883  49 

19 

13-656  38 

13-618  40 

13-578  42 

13-536  43 

13-493 

46 

13-447  50 

13-397  51 

20 

14-168^  40 

14-128  41 

14-087  44 

14043  46 

13-997 

49 

13-948  50 

13-898  j  54 

21 

14-667  42 

14-625  44 

14-581  45 

14-536  49 

14-487 

50 

14-437 

54 

14-383  i  56 

22 

15-151  43 

15-108  46 

15-062  48 

15-014  49 

14-965 

53 

14-912 

55 

14-857  59 

23 

15-622  45 

15-577  ;  48 

15-529  48 

15-481  53 

15-428 

54 

15-374 

58 

15-316  60 

24 

16-080  46 

16-034  48 

15-986  52 

15-934  53 

15-881 

57 

15-824!  59 

15-765  62 

25 

16-526  48 

16-478  50 

16-428  53 

16375  55 

16-320 

57 

16-263  62 

16-201  64 

26 

16-958;  48 

16-910  51 

16-859  54 

16-805  57 

16-748 

59 

16-689;  63 

16-626  66 

27 

17-379!  49 

17-330  52 

17-278  55 

17-223  1  57 

17-166 

61 

17-105  j  64 

17-041  67 

28 

17-789  51 

17-738  52 

17-686  56 

17-630  59 

17-571 

61 

17-510  66 

17-444  69 

29 

18-186  50 

18-136  54 

1S-0S2  55 

18-027  :  60 

17-967 

63 

17-904  66 

17-838  70 

30 

18-572  1  50 

18-522  53 

18-469  57 

18-412  60 

18-352 

64 

18-288  66 

18-222  71 

31 

18-947 i  50 

18-897  54 

18-843  57 

18-786  60 

18-726 

63 

18-663  68 

18-595  72 

32 

19-312'  50 

19-262  53 

19-209  57 

19-152  61 

19-091 

64 

19-027:  68 

18-959  71 

33 

19-665  i  49 

19-616  53 

19-563  57 

19-506  60 

19-446 

65 

19-381  68 

19-313  72 

34 

1  ... 

19-960  53 

19-907  56 

19-851  60 

19-791 

64 

19-727  68 

19-659  72 

35 

20-241  56 

20-185 

60 

20-125 

63 

20-062  67 

19-995,  72 

36 

20-511 

59 

20-452 

63 

20-389 

68 

20-321 '  71 

37 

1  ... 

1  ... 

20-768 

62 

20-706 

66 

20-640  71 

38 

1  ... 

1 

21-014 

66 

20-948  70 

39 

I 

21-249  69 

40 

! 

41 

! 

42 

i 

43 

...  1 

44 

1  ... 

'.". 

45 

49 

Diff. 

50  1  Diff. 

51   1  Diff. 

52   Diff. 

53 

Diff. 

54   Diff. 

55  '  Diff. 
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0"  3 

7o 

aM-n+l:nl 

Mattrity-Age,  i.e.,  M 

m 

56       Diff. 

57 

Diff. 

58       Diff. 

1 

59       Diff. 

60 

1 

Diff. 

61 

Diff. 

62 

Diff. 

■976       1 

-975!  ... 

•975      1 

•974      1 

•973 

1 
•973 

1 

-972 

1 

1 

1-907      2 

1-905  !     3 

1-902       2 

1-900       3 

1-897 

3 

1-894 

4 

1-890 

4 

2 

2-797 

4 

2-793       5 

2-78S       6 

2-782       6 

2-776 

6 

2-770 

7 

2-763 

8 

3 

3-651 

8 

3-643       8 

3-635     10 

3-625       9 

3-616 

11 

3-605 

12 

3-593 

13 

4 

■4-469 

10 

4-459     12 

4-447     13 

4-434     15 

4-419 

15 

4-404 

16 

4-388 

19 

5 

, 

5-256 

15 

5-241 

15 

5-226     17 

5-209     19 

5-190 

21 

5-169 

21 

5-148 

24 

6 

6-013 

IS 

5-995 

20 

5-975     21 

5-954     23 

5-931 

25 

5-906 

28 

5-878 

29 

7 

; 

6-743 

22 

6-721 

24 

6-697     25 

6-672 

28 

6-644 

30 

6-614 

33 

6-581 

36 

8 

1 

7-446    25 

7-421     27 

7-394     30 

7-364 

32 

7-332 

35 

7-297  - 

39 

7-258 

41 

9 

' 

S-126;  29 

8-097     31 

8-066     34 

8-032 

37 

7-995 

39 

7-956 

43 

7-913 

47 

10 

8-783    32 

8-751 

36 

8-715,  37 

8-678 

41 

8-637 

45 

8-592 

48 

8-544 

52 

11 

1 

9-417!  35 

9-382 

38 

9-344     42 

9-302 

44 

9-258 

49 

9-209 

52 

9-157 

58 

12 

i 

10-033 

39 

9-994 

41 

9-953     46 

9-907 

49 

9-858 

52 

9-806 

57 

9-749 

62 

13 

I 

10-628 

42 

10-586 

45 

10-541     48 

10-493  '  52 

10-441 

57 

10-384 

61 

10-323 

65 

14 

) 

11-204 

43 

11-161 

48 

11-113     52 

11-061     56 

11-005 

60 

10-945  : 

&4 

10-881 

71 

15 

3 

11-765 

48 

11-717 

51 

11-666     54 

11-612     58 

11-554 

63 

11-491 

70 

11-421 

72 

16 

- 

12-307 

50 

12-257     53 

12-204     57 

12-147     62 

12-085 

66 

12-019 

71 

11-94S 

78 

17 

S 

12-834 

52 

12-782 

56 

12-726     60 

12-666 

65 

12-601 

69 

12-532 

74 

12-458 

80 

18 

9 

13-346 

55 

13-291 

58 

13-233     63 

13-170 

66 

13-104 

72 

13032 

78 

12-954 

82 

19 

0 

13-844 

57 

13-787 

61 

13-726 

60 

13-661 

69 

13-592 

75 

13-517 

79 

13-438 

86 

20 

1 

14-327 

59 

14-268 

63 

14-205 

67 

14-138 

72 

14-066 

76 

13-990 

83 

13-907 

87 

21 

2 

14-798  I  62 

14-736 

65 

14-671 

69 

14-602 

74 

14-528 

78 

14-450 

84 

14-366 

90 

22 

3 

15-256    63 

15-193 

67 

15-126     72 

15-054  i  76 

14-978 

80 

14-898 

86 

14-812 

92 

23 

4 

15-703    67 

15-636 

69 

15-567     73 

15-494;  77 

15-417 

83 

15-334 

88 

15-246 

93 

24 

5 

16-137     67 

16-070 

71 

15-999     76 

15-923 

79 

15-844 

85 

15-759 

89 

15-670 

96 

25 

6 

16-560 :  68 

16-492  i  74 

16418     76 

16-342 

82 

16-260 

85 

16-175 

92 

16-083 

97 

26 

7 

16-974     72 

16-902  1  74 

16-828,  78 

16-750  1  83 

16-667 

88 

16-579 

92 

16-487 

99 

27 

« 

17-375  i  71 

17-304 

76 

17-228  j  81 

17-147  '  84 

17-063 

89 

16-974 

94 

16-880 

100 

28 

19 

17-768'  73 

17-695 

78 

17-617     81 

17-536     86 

17-450 

90 

17-360 

96 

17-264 

101 

29 

0 

18-151    75 

18-076    78 

17-998     83 

17-915  1  87 

17-828 

92 

17-736 

96 

17-640 

102 

30 

1 

18-523     74 

18-449 

79 

18-370  i  84 

18-286 

88 

18-198    93 

18-105 

98 

18-007 

104 

31 

2 

18-888     77 

18-811 

80 

18-731     84 

18-647 

89 

18-558  1  94 

18-464 

99 

18-365 

103 

32 

3 

19-241     75 

19-166 

81 

19-085  1  85 

19-000 

89 

18-911  1  95 

18-816 

100 

18-716 

105 

33 

4 

19-587    77 

19-510 

80 

19-430;   85 

19-345 

91 

19-254     94 

19-160 

101 

19-059 

106 

34 

5 

19-923     77 

19-846  '  81 

19-765  ;  85 

19-680 

89 

19-591     96 

1 

19-495 

101 

19-394 

106 

35 

6 

20-250  !  75 

20-175  i  SI 

20-094 i  86 

20-008 

90 

19-918    95 

19-823 

101 

19-722 

107 

36 

'7 

20-569    76 

20-493  '  SO 

20-413     85 

20-328 

90 

20-238     95 

20-143 

100 

20-043 

107 

37 

8 

20-878'  74 

20-804  1  80 

20-724'  84 

20-640 

90 

20-550     95 

20-455 

100 

20-355 

106 

38 

9 

21-180    75 

21-105 

78 

21-027 

84 

20-943 

88 

20-800     95 

20-760 

100 

20-660 

106 

39 

■0 

21-472     72 

21-400 

78 

21-322 

83 

21-239 

88 

21-151  1  93 

21-058 

100 

20-958 

104 

40 

1 

21-685 

77 

21-608 

81 

21-527 

87 

21-440     93 

21-347 

98 

21-249 

105 

41 

2 

21-888 

81 

21-807  1  86 

21-721     91 

21-630 

97 

21-533 

104 

42 

3 

22-079  !  84 

21-995  1  90 

21-905 

96 

21-809 

101 

43 

4 

1  ... 

22-260    87 

22-173 

95 

22078 

100 

44 

5 

1   ■'■ 

...        ... 

...         ... 

22-432 

92 

22-340 

99 

45 

^ 

56 

1 
Di£f. 

57 

1 

Diff. 

58       Diff. 

59       Diff. 

60       Diff. 

61 

Diff. 

62 

Diff. 
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0^  3 

OM-rH-l:»i 

n 

Maturity- Age,  i.e.,   M 

63 

Difif. 

64   Diff. 

1 

65  Diff. 

66   Diff. 

67  iDiff. 

68 

Diff. 

69 

Diff.i 

1 

70 

1 

•971 

2 

-969   1 

•968   2 

-966   1 

-965   2 

-963 

1 

•962 

3 

•959 

2 

1-886 

4 

1-882   5 

1-877   4 

1-873   6 

1-867   6 

1-S61 

6 

1-855   7 

1-848 

3 

2-755 

9 

2-716   9 

2-737  11 

2-726  11 

2-715  11 

2-704 

14 

2-690  14 

2-676 

4 

3-580 

13 

3-567  16 

3-551  15 

3-536  19 

3-517  19 

3-498 

21 

3-477  23 

3-454 

5 

4-369 

20 

4-349  21 

4-328  24 

4-304  24 

4-280  29 

4-251 

29 

4-222  ;  32 

4-190 

6 

5-124 

26 

5-098  28 

5-070  31 

5-039  33 

5-006  36 

4-970 

39 

4-931  42 

4-889 

7 

5-849 

33 

5-816  34 

5-782  39 

5-743  42 

5-701  43 

5-658 

49 

5-609  52 

5-557 

8 

6-545 

38 

6-507  42 

6-465  45 

6-420  49 

6-371  54 

6-317 

57 

6-260  62 

6-198 

9 

7-217 

45 

7-172  \   49 

7-123  51 

7-072  58 

7-014  61 

6-953 

67 

6-886  71 

6-815 

10 

7-866 

51 

7-815  55 

7-760  60 

7-700  64 

7-636  69 

7567 

75 

7-492  81 

7-411  1 

11 

8-492 

56 

8-436  61 

8-375  66 

8-309  71 

8-238  78 

8-160 

82 

8-078  89 

7-989  I 

12 

9-099 

62 

9037  66 

8-971  72 

8-899  79 

8-820  84 

8-736 

90 

8-646  97 

8-549  1 

13 

9-687 

66 

9-621  73 

9-548  78 

9-470  84 

9-386  1  90 

9-296 

98 

9-198  105 

9-093  1 

14 

10-258 

73 

10-185  76 

10-109  83 

10-026  90 

9-936  97 

9-839 

104 

9-735  112 

9-623  1 

15 

10-810 

75 

10-735  82 

10-653  88 

10-565  1  94 

10-471  103 

10-368 

110 

10-258  118 

10140  1 

16 

11-349 

SO 

11-269  87 

11-182  92 

11-090  99 

10-991  108 

10-883 

115 

10-768  1-24  10-644|l 

17 

11-870 

83 

11-787  89 

11-698  97 

11-601  104 

11-497  111 

11 -.386 

121 

11-265  129 

11-136  1 

18 

12-378 

86 

12-292  93 

12-199  ,100 

12-099  108 

11-991  116 

11-875 

124 

11-751  133 

11-618  1 

19 

12-872 

89 

12-783  96 

12-687  104 

12-583  111 

12-472  119 

12-353 

128 

12-225  138 

12-087  1 

20 

13-352 

91 

13-261  99 

13-162  106 

13-056  114 

12-942  123 

12-819 

131 

12-688  141 

12-547  2 

21 

13-820 

94 

13-726  101 

13-625  108 

13-517  lis 

13-399  124 

13-275 

135 

13-140  143 

12-997  2 

22 

14-276 

97 

14-179  103 

14076  110 

13-966  119 

13-847  1128 

13-719 

136 

13-583  ,147 

13-436  2 

23 

14-720 

98 

14-622 

106 

14-516  113 

14-403  120 

14-283  1 129 

14-154 

139 

14-015  149 

13-866  2. 

24 

15-153 

100 

15-053 

107 

14-946  115 

14-831  123 

14-708  ;i31 

14-577 

140 

14-437  [150  14-287|2- 

25 

15-574 

101 

15-473  109 

15-364  116 

15-248  123 

15-125  133 

14-992 

142 

14-850  151 

14-699  2 

26 

15-986 

103 

15-883  1 110 

15-773  117 

15-656 

126 

15-530  134 

15-396 

142 

15-254  153 

15-101  2( 

27 

16-388 

105 

16-283  111 

16-172  119 

16-053 

126 

15-927  135 

15-792 

144 

15.648  154 

15-494  2 

28 

16-780 

106 

16-674  112 

16-562  120 

16-442 

127 

16-315  135 

16-180 

146 

16034  153 

15-881  21 

29 

17-163 

107 

17-056  114 

16-942  120 

16-822 

128 

16-694  137 

I6-557 

144 

16-413  155 

16-258  ^ 

30 

17-538 

109 

17-429 '114 

17-315  122 

17-193 

129 

17-064  !l36 

16-928 

146 

16-782  ]155  jl6-627|3( 

31 

17-903 

108 

17-795  116 

17-679  122 

17-557  130 

17-427  138 

17-289 

145 

17144  155 

16-989  3 

32 

18-262 

111 

18-151  116 

18-035  124 

17-911  129 

17-782  i  137 

17-645 

147 

17-498  155 

17-343  3 

33 

18-611 

111 

18-500  117 

18-383  123 

18-260  131 

18-129  138 

17-991 

146 

17-845  155 

17-690  3. 

34 

18-953 

111 

18-842  117 

18-725  125 

18-600  131 

18-469  138 

18-331 

147 

18-184  154 

18-030  3. 

35 

19-288 

112 

19-176  118 

19-058  124 

18-934;  132 

18-802  138 

18-664 

146 

18-518 

156 

18-362  a 

36 

19-615 

112 

19-503 

118 

19-385  124 

19-261  132 

19-129  139 

18-990 

146 

18-844 

154 

18-690  3 

37 

19-936 

112 

19-824 

119 

19-705  125 

19-580  !131 

19-449  139 

19-310 

146 

19-164  155 

19-009  3 

38 

20-249 

113 

20-136  117 

20-019  125 

19-894  132 

19-762  138 

19-624 

147 

19-477  153 

19-324  3 

39 

20-554 

111 

20-443  118 

20-325  124 

20-201  131 

20-070  139 

19-931 

145 

19-786  154 

19-632  3 

40 

20-854 

112 

20-742  117 

20-625  124 

20-501  130 

20-371  139 

20-232 

145 

20-087  152 

19-935  4 

41 

21-144 

109 

21-03o  117 

20-918  123 

20-795  130 

20-665  137 

20-528 

145 

20-383  152 

20-231  4 

42 

21-429 

109 

21-320  116 

21-204  121 

21-083  130 

20-953  136 

20-817 

143 

20-674  152 

20-522  4 

43 

21-708 

110 

21-598 '113 

21-485  122 

21-363  127 

21-236  135 

21-101 

143 

20-958  150 

20-808  4 

44 

21-978 

107 

21-871 

114 

21-757  119 

21-638  127 

21-511  134 

21-377 

140 

21-237  il49 

21-088  4 

45 

22-241 

104 

22-137 

112 

22-025  119 

21-906  125 

21-781  132 

21-649 

140 

21-509  147 

21-362  4 

63 

Diff. 

64 

Diff. 

65   Diff. 

66   Diff. 

67   Diff. 

68 

Diff. 

69   Diff. 

70 
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Further  Notes  upon  the  application  of  Mr.  Lidstone's  Method  to 
the  case  of  Joint  Endoicment  Assurances.  By  Thomas  G. 
ACKLAND,    F.I.A. 

Proceeding  upon  the  lines  of  §  §  (5)-(10)  of  Mr.  Lidstone's 
paper,  but  taking  two  joint  lives,  {w)  and  {z),  we  have 

(where  7  =  log  e^) 

= .v' [  1  +  (.» + c--)(c.' - 1),  +  ('^l±i2!|^^i&' 

(c"'  +  c^)3(c^— 1)V       {c'^  +  jfYic^-iyy*  1 

+  {3  +  14  +  •  .  .J 

Let  vs'  =  Vo,  vs^c  =  Vi,  vs-c-  =  V2,  and  so  on;  then 

vUp,r.z  =  r,/+  (f"  +c-)(r/  — ?V)7H ^ 

3 

,   (c^''  +  c-')Xi'/-4iV  +  6r./-4t'/  +  ro07'   , 

H rz +  .  .  . 

14 

Summing  /  for  all  values  from  1  to  71  inclusive, 

t=,i  (c«'+c=)- 

Let  now  {c'"  +  c=)  —  2c^,  then 

Ac"-^ 

«'«'.r.n=fl'i.a-.ir  =  flo+2c^Afiro-7+       ^     '  ^'"^'1^ 

+  ^|    .A^«o.73+'^AVo.y+...(l) 

which  may  be  symbolically  expressed  as 

e^^'-^-^a^ 

where  A  is  to  be  interpreted  as  a  symbol  of  operation,  acting 
on  flo  only. 
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Taking  the  values  of  s  and  c  from  the  0^^^^^  Table,  and  interest 
at  3  per-cent  per  annum,  we  deduce  the  values  oi  Oo,  ai,  .  .  .  , 
and  the  successive  differences  of  ao,  as  under,  for  different 
values  of  n  : — 


M=10 

»  =  20 

«  =  30 

ij  =  40 

as 

«4 

8-023 
13-181 
23-120 
43-070 
84-520 

13-330 

34-582 

115-261 

464-427 

2,114-242 

16-840 

69-329 

482-486 

4,586-624 

50,857-510 

19-161 

125-744 

1,946-001 

44,914-627 

1,221,413-882 

A3ao 
A%o 

5-158 
4-781 
5-230 
6-259 

21-252 

59-427 

209-060 

823-102 

52-489 

360-668 

3,330-313 

35,145-454 

106-583 
1,713-674 
39,434-695 
1,052,947-565     \ 

\ 

The  following  Table  shows  the  computation  of  the  annuity- 
values  on  two  lives  aged  x,  by  the  employment  of  the  above 
formula,  and  the  comparison  of  the  resulting  values  with  those 
deduced  by  the  ordinary  formula  : — 


n 

X 

Oo 

2c^7'Aao 

4e--r'y2A-a, 

\sc^xyi^Za, 

16c-iVA'*ao 

(3) +  (4) 

+  (5) +  (6) 

+  (7) 

ax.x.n, 

(9)-(8) 

2 

1        6 

24 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

10 

20 
30 
40 
50 
60 

8-023 

-  -072 

-  -176 

-  -433 
-1-063 
-2-609 

+    -000 
+    -003 
+   -017 
+    -101 
+   -611 

-  -000 

-  -000 

-  -001 

-  -008 

-  -113 

+   -000 
+   -000 
+    -000 
+   -000 
+   -017 

7-951 
7-850 
7-606 
7-053 
5-929 

7-951 
7-850 
7-606 
7-054 
5-927 

+  -001 
-•002 

20 

20 
30 
40 
50 

13-330 

-  -296 

-  -727 
- 1-784 
-4-378 

+   -006 
+    -035 
+    -209 
+  1-261 

-  -000 

-  -001 

-  -021 

-  -305 

+    -000 
+   -000 
+   -002 
+   -062 

13-040 

12-637 

11-736 

9-970 

13-039 

12-636 

11-735 

9-959 

--001 
--001 
-001 

-oil 

30 

20 
30 
40 

16-840 

-   -731 
-1-795 
-4-405 

+   -035 
+   -211 
+ 1-270 

-  -001 

-  -022 

-  -328 

+   -000 
+   -002 
+   -073 

16-143 
15-236 
13-450 

16-141 
15-235 
13-436 

--002 
-•001 
--014 

40 

20 
30 

19-161 

-1-485 
-3-644 

+   -166 
+  1-002 

-  -018 

-  -263 

+   -002 
+   -060    1 

1 

17-826 
16-316 

17-826 
16-305 

--oil 

It  will  be  seen  that  the  series,  though  still  rapidly  convergent, 
is  not  so  much  so  as  in  the  case  of  single  lives.  The  term 
involving  fourth  differences,  the  value  of  which  is  significant  at 
the  older  ages,  has  therefore  been  introduced. 


r 

i 
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Taking  now  a  group  of  assurances  in  which  n  is  constant,  but 
the  equated  ages  a;,  x,  vary,  we  have  to  iind  a  mean  age  y 
such  that : — 

^j/.2/.7r,(Sj:.z.  +  Sj;+i.x+i.+  .  .   ■)=ax.x.n\^x.x.-^Ox+\.x+\.Ti^x^-\.x+\.'^  •  • 

Now  by  equation  (1)  above  we  have 
ax.x.li\^x.x=aSx.x  +  ^<^^ao-l-'^x.x-^  -^ i^'^a^.^'^-.^^^x 


Similarly, 


Sc*'  16c^ 

,5  |4 


fla-+i.a:+i.,i  O^  +  i.x+1 — ^oSx+i  .x+i  +  2c^    ''^<?o7'^a;+i  .x+1 

+       ^      AX7'Sx+i.x+i+  .  .  . 


If  now  we  deduce  values  of  i/i,  3/2,  yz,  y^  -  -  .  such  that 


we  shall  then  have 
^(Sx.xflx.;r^,)=«o(2S^.^)+2c'^.Affo7(2S:,.,)+-|-A2flo.7^(SS^.^) 

+  -^ A^ao  Y(2Sx.x)+  —^  A*flo7^(SS,.,)  ...+  ...     (2) 

and  if  for  approximation  we  put  y,  for  y^,  ys,  ^4  ...  in  the  third 
fourth,  and  fifth  .  .  .  terms,  the  amount  of  the  error  is 


=  -  (^^x.  x)[^^'  •  4c^>  {(^'--''■'^  -1)4-  ^^"  ••  s<^y^  {c'yr.-^y^  - 1 ) 

A^ 
|4 


+  ^^^^"l6c^v.(c^3/.-.y._l)+  ..  .J      ...     (3) 
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Assuming  now  that  the  sums  assured  (in  a  group  where  n  is 
constant),  are  so  distributed  at  the  equated  ages  (a;  — 15)  (a-— 15), 
{a:-lO){x-lO),  {x-5){x-5),  {cc){a:),  {x  +  5){a:  +  5),  (a^+lO) 
(a:'+10),  (a;+15)(.r+15),  as  to  be  in  the  proportions  of  the 
numbers  1,  2,  S,  4,  3,  2,  1,  then  we  have  for  j/i, 

32c?''  =  c-'-[2{c-'5  +  c'5)+4(c-'o  +  c'»)  +  6(c-^  +  c-')  +  8]=40-89c^ 
whence  c2''--^'  =  1-278,  and  yi—x  =  2'7S2. 
Similarly,  for  y^, 

64c2^==:c-^-'-[4(c-=«'  +  c3«) +8(c-2o  +  c20) +  12(c-"'  +  c'«) +16] 
=  159-32c^>^ 

whence  c^^'=-2'=: 2-489,  and  2^2-2^  =  10-155. 
Again,  for  ya, 

nSc'y^  =  c^'-"  [8(c-'^  +  c'')  +  16(c-3o  +  6-30)  +  24(c- ''  +  c'"^)  +  32] 
=  823-50c3'^ 
whence  c='2'"-3'=6-434,  and  3^3-3^  =  20-730. 
Finally,  for  y^, 

2^6c'y  =c-'-'-  [16(c-«"  +  O  +  32  (c--""  +  c^")  +  48  (c---"  +  c'^")  +  64] 
=  5,024-4  8c^-^' 

whence  c^!'4-''-^  =  19-627,  and  4y4-4.r  =  33-l54. 
From  the  above  results  we  deduce 

2y.,-2y,=   4-691  c^?'=-2i/i  =  ^524 

3^3-3^1  =  12-534  c^^-. -3^1  =2-08 

4y,  -  4yi  =  22-226  c'y*-'y^  =  6-36 

and,  taking  the  average  maturing  age  (yi  +  n)  as  60,  the  amount 
of  the  errors  in  the  terms  involving  second,  third,  and  fourth 
differences  in  formula  (3)  are  as  under  : — 


Second 

Third 

Fourtli 

Tolal 

Differences 

Differences 

Differences 

Error 

10 

-•053 

+  •017 

-•000 

-036 

20 

-■110 

■i-  -044 

-•013 

-•079 

30 

-•111 

+  •046 

-•013 

-•078 

40 

-•087 

+  •037 

-•013 

-063 

Proceeding  now  upon  the  lines  of  the   alternative   method 
given  in  §§  (16)-(18),  we  have 

la,,  ,T.\  =  -SBc-y;.^  {c*  -  l)tp,..  .V .  dt 


\ 


4 
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and   for   the    value  of   r,  the    assumed    rate   of  increase  of  the 
expression  under  the  integral  sign,  we  have,  approximately, 

[.{<^y.y.n—(iy+t.y+t.n)-^\Oy_t.y-t.'n<—Oy.y.n')\^ 

and  taking,   as   before,   (y  +  n)  =60,  and  t  =  lO,  we   deduce   for 
diflPerent  values  of  n  : 


n 

y 

r 

c  —  r 

10 
20 
30 

50 
40 
30 

1^074 
1-070 
1-071 

-020 
•024 
•023 

Then  we  have 


Common  ratio  on  which  t/o  is  based  =:c-  =  l' 197 


yi 


=  c  =1094 


Difference  in  common  ratios  =   '103 

whence,  approximately  (assuming  the  same  distribution  of  cases  as 
before), 

y\-yr={y-2-yx)  ^^  =2-3io  x 


■103 


which  becomes,  for  the  several  values  of  n, 


n 

yi-I/r 

10 
20 
30 

•455 
-546 
-524 

that  is  to  say,  the  assumed  average  age  is,  for  values  of  n  between 
10  and  30,  about  half  a  year  greater  than  the  true  average  age. 

If  now  the  true  joint  annuity-values  be  computed,  taking 
iVi  +  n)  as  =60,  and  interpolating  for  the  fractional  reduction  of 
age  as  above  deduced,  we  obtain  the  following  values  for  the  error 
in  the  annuity  : — 


n 

ayr.yr.n\~^yi.yi.^\ 

10 
20 
30 

-035 
-067 
•065 

i 
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values  which  do  not  differ  very  materially  from  those  previously 
deduced. 

It  may  be  convenient  to  add  a  table  by  the  use  of  which  the 
value  of  the  equated  ages  x.x  can  readily  be  obtained  to  the 
nearest  integer^  in  respect  of  any  two  lives  {w)  and  (~) : — 


DEDUCTIOy  TO  BE  MADE  FKOM  THE  AGE  OF  THE  ELDER  OF  TWO  JOINT 
LIVES  (ic)  AND  (tO  +  ^),  IN  OBDER  TO  OBTAIN  THE  EQUIVALENT  AGES  X.X 
TO   THE   NEAREST   INTEGER. 


sc=[iv  +  t)-^;    c'^'+'  +  c"'  = 


«■  —  0/.?6'  +  <-A 


-f_0,,-A 


l  +  c-'=2c 


Difference  (0  betweem  Ages  of  Joint  Lives 

Deduction  (A) 
fro  111  Age 

H''  Table 
(Text-Book) 

OM|5)  Table 

of  Elder  Life 

1 

1 

(take  even  ase) 

2-     3 

2—  3 

1 

4-     5 

4—  5 

2 

6-     8 

6—  8 

3 

9—  12 

9—12 

4 

13—  17 

13—16 

5 

18—  24 

17—24 

6 

25—  52 

25—44 

7 

53—102 

45—92 

8 

In  the  case  of  the  H^  Table,  the  above  results  are  not  quite 
exact,  where  either  of  the  lives  is  younger  than  28,  but  within 
the  ordinary  limits  of  age  the  above  table  may  be  taken  as 
correct. 

In  the  practical  valuation  of  joint  endowment  assurances,  I 
have  found  it  convenient  to  deduce,  once  for  all  in  respect  of 
each  policy,  the  equated  entry  ages,  by  the  employment  of  the 
above  table.  The  joint  endowment  assurances  may  then  be 
separately  scheduled,  precisely  as  if  effected  on  single  lives  of  the 
equated  age,  and  the  values  of  Zm  taken  out,  M  being  equal  to 
(^_|-n),  where  x  is  the  equated  entry  age,  and  n  the  full  term  of 
the  assurance.  The  average  value  of  Zji  being  then  found  by  the 
usual  process,  the  aggregate  cases  are  valued  at  the  average  age 
by  formulse  applicable  to  joint  endowment  assurances.  This 
process  differs  from  that  suggested  by  Mr.  Lidstone  in  his 
supplementary  note  on  page  47,  of  taking  out  the  values  of  Z-ji 
at  the  true  maturing  ages  in  respect  of  each  life,  and  dividing 
the  sum  of  the  Z's,  thus  deduced,  by  2. 
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The  following  example   of  the  valuation   of  a  group  of  five 
assurances  will  explain  the  process  now  suggested  : — 


Joint  Endowment  Assurances. 
Unexpired  term  =  10  years. 


QM,5)   3   pEfi.cEXT. 


True 
Kntry 
Ages 

w      z 

Equated 
Entry 
Ages 

X        X 

Original 

Tenn 
of  Years 

n 

Equated 

Maturing 

Ages 

Sam 
Assured 

& 

Net 
Premiums 

O" 
3  per-cent 

Valuation  at  Tbue  Ages      | 

Sums 
Assured 

£ 

Xet 
Premiumi 

& 

Xet      1 
Liability  1 

£ 

1(a)     20:25 
\h)     25  :  35 
(c)     30:40 
\d)    35 :  40 
(e)  i  40  :  50 
1 

23:23 
31:31 
36  :  36 
38:38 
46:46 

40 
30 
20 
15 
10 

63:63 
61:61 
56  :  56 
53  :  53 
56 :  56 

100 
500 
1,000 
200 
400 

205          2-326 
857        16-205 
1,094        47-810 
167       12-638 
438        39-524 

78-56 
390-96 
773-25 
153-99 
309-30 

17-12 
121-35 
372-20 

99-83 
307-69 

61-44  ' 
269-61 
40L-05 

5416 
1-61 

( 

2,200 

2,761      11S-5U3 

170606 

91819 

787-87 

Approximate  valuation  : 

2Zm  _  2-761 
2S   ~  2-200 

a47-ci:47-5.T0  =''■~l-i• 


=l•20=Z,, 


5; -5 


•A 47-3: 47-5.10,  —  '/  /  032. 


91819 
True  average  annuity-value  =  —  ,  .^  =  7"748. 
°  •'  118-o0 

Error  in  approximate  annuity-value  =— -034 

Value  of  sums  assured      =-77532  x  2,200      =£1,705-70 

,,      net  premiums     =    7714  x  118'o03=        914-13 

Approximate  net  liability       =        791*57 
Amount  of  error  =+        3-70 

Taking  now  the  average  value  of  M  as  =57  (to  give  effect  to 
the  approximate  excess  of  half  a  year  in  the  average  age  as 
demonstrated  above),  we  have 

8-47:47:10,  =  7"741.  A47. 47  .^  = '77453. 

Value  of  sums  assured      =-77453  x      2;200  =  £1, 703-97 
„      net  premiums     =   7741  x  118-503=       917-33 

Net  liability     .  .       =        786-64 

Amount  of  error       .       =  —        1*23 

F  2 
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The  correction  of  half  a  year  in  the  value  of  M  will,  on  the 
average,  be  given  effect  to  by  neglecting  the  fraction  of  age  in 
taking  out  the  final  value  of  Z ;  that  is,  by  taking  the  average 
maturing  age,  in  all  cases,  at  the  next  loicer  integer. 

By  ^Ir.  Lidstone's  suggested  method,  the  process  would  be  as 
follows : — 


True 
Maturing 

Ages 

(M) 

Sums 
Assured 

£ 

qM(5) 

60) 
65) 
55  ") 
65) 
50) 
60) 
50) 
55) 
50) 
60  \ 

100 
500 
1,000 
200 
■400 

157 
245 
500 

1,227 
638 

1,567 
128 
200 
255 
627 

2,200 

5,544 

2S 


5,544 

2,200 


=  2-52  =  2Z 


57-5 


and,  valuing  as  before  at  this  average  maturing  age,  results  would 
be  arrived  at  identical  with  those  deduced  by  the  other  method. 
It  need  hardly  be  added  that,  in  the  valuation  at  the  average 
maturing  age,  joint-Wie,  factors  must  be  employed ;  no  practical 
difficulty  arises,  however,  as  to  this,  as  D  and  N  columns  for 
equal  joint  ages  are  alone  required,  and  are  readily  computed. 
The  assumption  of  a  single  life  maturing  at  the  average  age 
would  introduce  a  material  error  (equivalent  to  an  increase  in  the 
rate  of  interest  i  of -006  (l  +  j)  approximately),  as  the  principle 
of  uniform  seniority  does  not  apply  under  such  an  assumption. 
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Methods  of  Valuation  and  Distribution  of  Profits  in  the  United 
Kingdom*  By  Geeald  H.  Ktax,  F.I.A.,  General  Manager 
and  Actuary  of  the  British  Empire  Mutual  Life  Assurance 
Company. 

Stxopsis. 

1.  Life  Office  Yaluatioxs,  1776-1870. — The  Equitable  Assurance 

Society. — Northampton  Table  and  System  of  Valuation. — 
Criticism  of  the  latter. — A  "True"  Table  advocated  by  F.  Baily, 
B.  Gompertz,  A.  de  Morgan  and  others. — Origin  of  the  Net 
Premium  System  of  Valuation :  its  merits  and  general 
adoption. — The  "Ee-assurance"  System  of  Valuation. 

2.  DiSTEiBUTiox     OF     SuEPLUS,    1776-1870. — The    plan    of    the 

Equitable  Society. — Methods  in  use  in  1850. — The  "Loading" 
Method. — Method  of  distribution  "in  Proportion  to  the 
difference  between  the  Accumulated  Premiums  and  the 
Eeserve." — The  Compound  and  Uniform  Reversionary  Bonus 
Methods. — Sheppard  Homan's  "Contribution"  Method. 

3.  Life      Office      Valuations,      1870-1900. — Life      Assurance 

Companies  Act,  1870. — Net  Premium  System  general. — 
Valuation  by  Select  Tables:  by  H^'  and  H^'"  Tables.— Table 
giving  bases  of  Valuation  of  52  OtRces  in  1870  and  1900. — 
increased  stringency  of  Reserves. — L"se  of  "Model"  Offices. — 
Estimated  Increase  in  Reserves  £20,000,000.— Dr.  Sprague's 
"Select"  Tables  and  their  applicability. — Modifying  the  "Net 
Premium"  in  a  Net  Premium  Valuation. 

i.  DiSTEiBUTioy  OF  SuEPLUS,  1870-1900. — Comparison  of  nriethods 
used  by  52  Offices. — Popularity  of  the  Compound  and  L'niform 
Reversionary  Bonus  Methods. 

5.  Gexeeal  Obseevatio>'s. — The  fall  in  the  Rate  of  Interest  as 
affecting  methods  of  Valuation  and  Distribution. — Interest 
not  essential  to  Life  Assurance. — Tables  of  Premiums  and 
Reserves  at  O'-'/o  (that  is,  assuming  no  Interest  earned). — 
Should  Rates  of  Premium  be  increased  as  Interest  falls? — 
The  Net  Premium  system  of  Valuation  as  affected  by  the  said 
decline. — A  conjecture  as  to  the  future  method  of  Valuation. — 
Criticism  of  the  "Contribution"  methods  of  Distribution. — 
Conclusion. 

Appendix,  with  references. 


In  order  to  define  the  object  and  scope  of  the  present  conti-ibution, 
it  may  be  well  to  state  at  the  outset  that  it  puts  forth  no  pretensions 
to  be  a  complete  survey  of  a  subject  which  embraces  in  its  wide  sweep 
almost  the  entire  field  of  practical  Life  Assurance.  The  author's  design 
is  merely  to  give  a  brief  sketch  of  the  development,  from  early  times,  of 
the  systems  and  practice  of  Life  Offices  in  ascertaining  their  liability 
under  Policies  of  Assurance,  and  distributing  the  surpluses  brought 
out  by  such  valuations  among  those  entitled  to  them ;  and  the  idea 
has  been  consistently  held  in  view  that  it  is  mainly  to  assist  foreign 
students  that  each  country  is  asked  to  give  a  record  and  state  the 
lessons  of  its  past  experience.     By  the  combined  aid  of  many  writers, 

*  Reprinted,  by  permission,  from  the  Transactions  of  the  Third  International 
Congress  of  Actuaries,  held  in  Paris  iii  1900. 
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representing  tlie  various  countries  of  the  world  where  the  business  ot 
life  assurance  has  become  firmly  established,  a  complete  store  of 
information,  a  universal  text-book,  may  thus  be  prepared,  to  which  all 
who  are  interested  in  the  work  of  life  assurance  may  be  referred  for  an 
account  of  the  history  of  the  subject  and  the  evolution  of  modern 
practice  in  other  countries  than  their  own.  In  regard  to  similar 
matters  of  great  professional  importance,  the  value  of  an  International 
Congress  has  already  been  established  upon  a  firm  footing  ;  and  it  may 
be  hoped  that  in  regard  to  the  Valuation  and  Dlstrihution  of 
Profits — a  subject  of  conspicuous  interest — past  experience  will  be 
fully  corroborated. 

1.  Life  Office  Valuations,  1776-1870. 

The  need  of  a  reserve  fund  in  a  Life  Assurance  Compan3-,  and 
consequentl}'  of  a  system  of  valuation  (or,  in  other  words,  of  a  means 
of  testing  the  sufficienc}^  of  such  reserve  fund)  arose  at  the  time  when 
rates  of  premium  were  first  graduated  according  to  age  at  entry. 
This,  as  is  well  known,  coincides  with  the  establishment  of  the 
Equitable  Assurance  Society  in  1762.  Prior  to  that  time,  premiums 
were  fixed  on  the  basis  of  a  yearly  contract  Avith  little  regard  to  the 
age  of  the  assured,  and  (except  in  the  case  of  the  Amicable  Society) 
the  right  of  renewal  was  not  vested  in  the  assured.'  *  The  year's 
premiums  were  looked  to  for  payment  of  the  year's  claims — for  which 
indeed  they  were  bej'ond  question  adequate — and  over  and  above  a 
reserve  for  unexpired  risks,  following  the  practice  of  fire  and  marine 
insurance,  no  fund  was  required  to  be  accumulated.  The  introduction 
of  the  scientific  system  of  Life  Assurance,  through  the  adoption  by  the 
"Equitable"  of  a  scale  of  premiums  increasing  with  the  age,  changed 
all  this ;  and  an  early  diflBculty  witli  the  management  of  that 
historical  institution  was  the  determination  of  the  principles  according 
to  which  the  adequacy  of  their  accumulated  fund  should  be 
ascertained.  This  and  the  succeeding  stages  of  the  development  of 
our  theory  have  been  concisely  explained  in  a  most  interesting 
pamphlet  -  prepared  b}'  Mr.  H.  W.  Manly,  a  Past-President  of  the 
Institute  of  Actuaries,  and  the  present  Actuary  of  the  Equitable 
Societ}'.  Passing  by  the  first  valuation  of  that  Society  (as  to  which 
there  is  some  uncertainty  in  regard  to  the  principles  adopted),  the 
valuation  methods  of  to-day  are  seen  to  have  sprung  from  the 
system  employed  by  the  Equitable  Society  which  involved  the  use  of 
the  Northampton  Table  of  Mortality  with  3  per-cent  interest,  the  full 
office  premiums  (which  were  likewise  based  upon  the  Northampton 
Table  at  3  per-cent)  being  valued  as  an  asset.  This  method  merits 
some  attention  at  our  hands,  since  it  is  well  we  should  comprehend 
how  the  foundation  stone  of  modern  practice  was  laid.  Now  it  is  well 
to  bear  in  mind  that  the  scientific  advisers  of  the  Equitable  Society  in 
its  early  days  were  in  search  of  an  absolutely  safe,  rather  than  a 
theoretically  exact,  system  of  valuation.  Hence  we  find  them 
employing  a  mortality-table  which  even  then  was  known  to  exaggerate 
the  death-rates,  on  the  ground  that  if  they  over-estimated  their  claims 
they  must  be  on  the  safe  side.  Hence,  again,  the  use  of  3  per-cent 
interest,  a  rate  much  below  that  yielded  even  by  British  Government 

*  These  reference  numbers  relate  to  the  Appendix. 
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Securities  at  the  time.  Thus  the  principle.*?  adopted  in  these 
early  valuations  of  the  Equitable  Society  were : — First,  the  assumption 
that  the  mortality  experience  among  the  lives  assured  would  follow  the 
incidence  of  the  Northampton  observations,  a  course  known  to 
exaggerate  the  death-rates ;  and  secondly,  that  interest  would  be 
earned  upon  the  funds  at  tlie  rate  of  3  per-cent  only,  an  admitted 
under-estimate  of  the  yield  from  this  source.  In  this  way  was  safety 
sought;  but  another  protection  against  miscalculation  or  misadventure 
was  secured  by  retaining  in  hand  one-third  of  the  surplus  shown  by 
valuation,  before  any  distribution  among  the  members,  an  expedient 
which  has  never  since  been  altered  or  abandoned  by  the  Society. 
Experience  has  amply  confirmed  the  wisdom  and  prudence  of  the 
poUcy  thus  inaugurated  at  a  momentous  period  by  the  eminent  man, 
Mr.  "VY.  Morgan,  who  so  ably  guided  the  affairs  of  the  Society. 

Now  it  is  not  to  be  denied  that  the  critical  skill  of  actuaries  has 
proved  the  "  Northampton "  method  of  valuation  to  be  open  to 
objection  in  several  respects.  In  the  first  place,  it  is  no  longer 
maintained  that  a  high  rate  of  mortality  means  high  reserves, 
inasmuch  as  policy-values  are  now  known  to  depend  not  upon  the 
rate  of  mortality  shown  by  the  table  on  which  they  are  based,  but 
upon  the  rate  of  increase  in  the  mortality  rates.  And  investigations 
have  proved  that,  apart  from  theoretical  considerations,  the  policy- 
values  by  the  Northampton  Table  are  actually  smaller  than  those 
by  the  Tables  usually  adopted  which  profess  to  represent  a  true 
or  normal  mortality  rate.  How  then,  it  ma}'  be  asked,  did  the 
Equitable  Societ}-  flourish  and  prosper,  if  its  reserves  were  always  too 
small  ?  The  reply  is  that,  whereas  the  values  of  the  policies,  as 
originally  effected,  were  smaller  than  those  of  a  normal  table,  the 
values  of  the  bonus  additions  were  greater  (as  they  obviously  must 
be),  and  greater  to  such  an  extent  as  to  turn  the  scale  in  favour 
of  the  stringency  of  the  Northampton  valuation  as  against  that  of  the 
valuation  by  a  normal  table.  And  besides  this,  the  low  rate  of 
interest  used  was  an  important  safeguard. 

But  it  is  probably  the  case  that  opposition  had  set  in  to  the  use  of 
the  Northampton  (or  any  other  "false"  or  "hyijothetical")  Table  long 
before  mathematical  analysis  had  proved  that  high  rates  of  mortality 
might  produce  low  policy-values.  The  novel  experiment  of  the 
Equitable  in  .seeking  to  give  a  permanent  scientific  basis  to  life 
assurance  quickly  attracted,  as  it  was  bound  to  attract,  the  notice 
and  curiosity  of  mathematicians ;  and  from  them  we  might  expect  to 
issue  objections,  strongly  expressed,  to  measuring  liabilities  by  a 
confessedly  false  standard. 

Thi.s,  then,  brings  us  to  the  .second  line  of  attack  against  the 
"  Northampton  "  method  of  valuation,  which  sought  to  demolish  the 
idea  that  a  result  scientifically  sound  can  be  produced  b}'  false 
premises.  On  this  point,  the  opinion  of  Francis  Baily  will  carry 
great  weight  and  authority.  Warm  acbuirer  as  he  was  of  the 
Equitable  Society,  he  must  have  foreseen  at  an  early  date  the  trouble 
and  error  into  which  the  use  of  the  Northampton  Table  and  system 
of  valuation  would  lead  an  expert  in  the  solution  of  general  problems. 
Thus,  in  the  Preface  to  his  epoch-making  treatise  on  "  The  Doctrine 
of  Life  Annuities  and  Assurances  "  (published  in  1813)  he  says  : 

"  Much  of  my  time  is  taken  up  in  answering  questions,  which  are 
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'■  ]aid  before  me  for  solution,  relative  to  Annuities  and  Assurances  .  .  . 
"  The  theorems,  from  which  mj  practical  rules  are  deduced,  are 
'■'  strictly  mathematically  demonstrated  in  the  coiirse  of  the  present 
"  work :  and  in  the  numerical  enunciation  of  those  rules  ...  I 
"  discard  the  indiscriminate  use  of  the  Life  Annuity  Tables  deduced 
"  from  the  Northampton  observations ;  so  generally  adopted  by  the 
'•  different  Assurance  Offices,  and  so  much  recommended  by  their 
"  immediate  supporters." 

Baily  appears  to  have  preferred  the  use  of  "  the  probabilities  of 
life  deduced  fi-om  observations  in  Sweden  "for  assurance  problems, 
and  the  table  of  De  Parcieux  for  annuity  problems.  Again  (on  page 
506)  he  states :  "  Experience  has  .  .  .  proved  to  us  that  the 
"  Northampton  Table  is  by  no  means  a  correct  index  of  the  rate 
"  of  human  mortality  amongst  the  members  of  such  a  Society  (the 
"  Equitable)  "  ;  and  (on  page  508)  "  Now  since  the  rate  of  human 
"  mortality',  amongst  the  members  assured  in  such  Societies,  is  by  no 
"  means  correctly  indicated  by  the  Northampton  table  of  observations, 
"  but  approximates  more  nearly  to  the  observations  made  in  Sweden, 
"  or  to  those  made  by  M.  De  Parcieux"  .  .  .  We  need  not  spend  time 
in  considering  whether  Francis  Baily  was  judicious  in  the  choice  of 
his  standard ;  but  he  was  clearly  in  search  of  a  "  true "  table  to 
advocate  in  opposition  to  the  Northampton,  and  in  his  attitude 
I  think  we  can  discern  the  germ  of  the  revolt  against  the  use  of  a 
false  standard,  which  eventually,  though  not  very  quickly,  met  with 
such  complete  success. 

More  attention  is  rightly  bestowed  upon  the  pioneer  of  a 
movement  of  this  importance  than  upon  those  who  follow  in  his 
train.  And  so  we  need  say  little  more  of  the  successors  of  Baily 
than  that,  in  the  persons  of  Joshua  Mihie^  Benjamin  Gompertz  ^ 
Augustus  de  Morgan '"  Charles  Babbage  ^  and  Griffith  Davies ', 
we  recognize  the  same  strenuous  endeavour  to  dislodge,  from 
its  position  of  influence  and  authority,  the  Northampton  Table 
as  a  standard  for  measuring  mortality  among  assured  lives.  As 
evidence  of  t^ie  growing  adoption  of  a  true  table,  I  find  in  a  footnote 
to  the  report  of  the  Actuary  of  the  Commercial  Union  Assurance 
Company  in  1868  {J.I. A.,  xiv,  402)  the  following  lines:  "The 
"  Carlisle  Table,  I  am  aware,  has  been  very  widely  adopted  by 
"  Companies  in  their  valuations  ;  and  I  observe  Mr.  Thomson,  the 
"  Actuary  of  the  Standard  Life  Office,  has  recently  stated  that  his 
"  Company  had  adhered  to  this  table  for  30  years,  and  that  the 
"  leading  Offices  had,  one  by  one,  been  led  to  adopt  it." 

The  third  vulnerable  point  in  the  Northampton  method  of 
valuation  consisted  in  the  fact  that  it  brought  into  account,  and 
treated  as  an  asset,  the  present  value  of  the  full  office,  or  gross, 
premium  payable  under  the  contract.  Thus  no  provision  was 
specifically  made  for  the  expenses  of  carrying  on  the  business,  which 
were  in  fact  left  to  be  met  out  of  the  current  profits  of  the  Society. 
A  fatal  though  totally  imforeseen  error  which  lent  the  weight  of 
great  authority  and  honourable  tradition  to  many  malpractices  in  the 
future,  when  the  like  course  of  bringing  into  account  the  full 
premium  was  followed  by  certain  companies,  i?i  conjunction  witJi  the 
use  of  a  true  tahJe  of  mortality !  For  it  must  not  be  overlooked 
that    the    Northampton    system    of    valuation    was    in    reality    a 
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net  premium  method,  notwithstanding  the  fact  that  the  premiums 
valued  were  the  full  office  premiums  ;  since  it  valued  the  mathematical 
premiums  according  to  the  mortality  table  by  the  aimuities  strictly 
deduced  from  the  same  basis,  and  satisfied  the  essential  condition 
that  at  the  moment  of  assurance  the  value  of  the  policy  was  zero. 

With  all  its  inherent  defects,  the  Northampton  system  continued 
to  be  used  (with  the  safeguards  already  mentioned)  by  the  Equitable 
Society  down  to  our  own  times,  and  by  a  majority  of  the  leading 
British  Companies  for  fully  half  the  present  century.  But  for  a 
large  part  of  this  period,  a  fierce  controversy  was  carried  on  between 
the  advocates  of  the  old  method  and  those  of  the  scientific  net 
premium  method  based  on  a  true  mortality  table.  The  profession  of 
actuary  at  this  time  can  scarcely  be  said  to  have  existed.  True,  the 
established  Life  Offices  had  expert  advisers  in  their  service  whose 
attention  had  perforce  been  devoted  to  the  principles  and  practice  of 
Life  Assurance,  and  whose  ability  and  knowledge  it  would,  in  many 
instances,  be  presumptuous  to  call  in  question.  But  as  a  calling  in 
life,  to  which  persons  not  connected  with  insurance  offices  might  turn 
their  thoughts  and  direct  their  studies,  the  profession  of  actuary  was 
practically  unknown.  And  yet,  as  time  went  on,  there  was  an 
increasing  number  of  men  of  scientific  attainments  whose  gaze  was 
turned  towards  this  field  of  investigation ;  and  it  is  to  these  men, 
who  very  naturally  regarded  the  subject  from  a  somewhat  difierent 
standpoint  from  that  taken  up  by  the  trained  insurance  official,  that 
changes  and  improvements  in  the  scientific  processes  applied  to  life 
assurance  were  due.  As  often  happens,  improvement  came  from 
without.  Francis  Baily  has  already  been  named  in  this  connection, 
and  we  need  but  add  the  names  of  Benjamin  Gompertz,  John  Finlaison, 
Thomas  Galloway  and  Augustus  de  Morgan  as  further  instances  in 
point ;  though  it  would  be  unfair  not  to  pay  a  tribute  of  admiration 
to  the  fine  work  of  actuaries  holding  official  positions  in  the  insurance 
world — of  W.  Morgan,  Joshua  Milne,  Griffith  Davies  and  David  Jones, 
to  mention  but  a  few  of  the  most  prominent  members  of  this  class. 
It  is  a  reasonable  inference  that  the  leading  actuaries  of,  let  us  say, 
18-10  (to  choose  a  date  convenient  for  the  purpose  of  marking 
development)  were  themselves  alive  to  the  strength  of  outside  criticism 
of  the  ruling  system  of  valuation,  since  we  find  a  Committee  appointed 
in  1838  to  make  preparations  for  collecting  observations  of  the  mortality 
among  assured  lives  from  the  principal  Life  Offices — in  other  words,  to 
deduce  from  actual  experience  a  true  mortality  table.  This 
movement,  as  all  actuarial  students  now  know,  led  to  the  construction 
of  the  "Seventeen  Offices'  Experience",  the  forerunner  of  those 
collective  experiences,  in  Great  Britain  and  other  countries,  from 
which  so  much  has  been  learnt  and  such  invaluable  aid  given  to  the 
progress  of  life  assurance. 

The  popularity  and  vogue  of  the  Northampton  system  of  valuation, 
nevertheless,  lasted  long  and  died  hard.  A  prominent  writer  already 
quoted  (Mr.  Manly)  gives  1815  as  the  probable  date  when  the 
principles  of  a  true  net  premium  valuation  ^  first  became  advocated 
and  formally  supported.  The  actual  date  is  involved  in  obscurity, 
but  I  take  leave,  with  great  respect,  to  differ  from  this  authority, 
and  should  ascribe  the  formulation  of  the  principles  of  the  net  premium 
system  of  valuation  to  a  much    earlier   date   than  1845.     A  most 
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instructive  fund  of  information  on  this  subject  will  be  found  in  the 
"  Report  of  the  Parliamentary  Committee  on  Assurance  Associations 
(1853)  ",  to  which  students  of  the  early  history  of  the  valuation  of 
Life  offices  may  be  referred  for  a  variety  of  most  curious  and 
interesting  facts  and  opinions.  The  evidence  of  John  Finlaison, 
J.  A.  Higham,  C.  Jellicoe  and  W.  T.  Thomson  may  be  cited  as 
showing  the  remarkable  extent  to  which  a  belief  in  the  net  premium 
system  as  the  best  and  most  scientific  method  of  estimating  the 
liabilities  of  a  Life  Office,  was  even  at  that  time  entertained.  And 
in  face  of  this  testimony,  it  seems  to  me  impossible  to  affirm  that  the 
origin  of  the  system  could  have  been  of  so  recent  a  date  as  1845. 
Confirmatory  evidence  to  this  effect  is,  indeed,  found  in  the  writings 
of  more  than  one  contemporary  author.  J.  H.  James,  in  his  "'  Treatise 
on  Life  and  Fire  Assurance",  published  in  1851  (p.  178),  states, 
"  The  Valuation  of  the  Assets  and  Liabilities  of  an  Assurance  Company, 
"  at  the  periodical  investigations  for  Bonus  or  Profit,  is  conducted, 
"  upon  the  same  principle  as  the  valuation  of  Life  Policies  made  upon 
"  a  transfer  for  a  continuance,  except  that  in  the  estimation  of  the 
''present  value  of  the  premiums,  the  net  amount,  and  not  the  gross 
"  amount  is  taken.  That  is — all  marginal  additions  or  surplusage 
"  laid  on  the  original  premium  for  commission,  expenses,  or  fluctuation 
"  of  mortality,  are  rejected." 

The  point,  interesting  perhaps  historically,  is  however  of  trifling 
importance.  What  is  more  to  the  purpose  is  that  many  years  had 
yet  to  pass  by  before  the  Northampton  system  was  generally  discarded. 
It  is  probable  that  the  period  from  1855  to  18G5  saw  the  net  premium 
system  adopted  by  many,  but  not  the  oldest  and  most  conservative, 
companies.  In  Scotland,  I  have  reason  to  think,  the  latter  year  rather 
than  the  former  mai'ked  the  point  of  change.  But  nearly  all  the 
companies  had  submitted  to  the  development  of  enlightened  opinion 
in  this  direction  before  the  passing  of  the  Life  Assurance  Companies 
Act  of  1870  ;  and  this  date  may  accordingly  be  considered  as  an 
epoch  of  the  greatest  importance  in  the  evolution  of  the  theory  and 
practice  of  Life  Office  valuations. 

Pausing  for  a  moment  to  review  the  situation,  we  shall  be  right 
in  saying,  first,  that  the  problem  of  the  proper  valuation  of  the 
liabilities  of  a  Life  Office,  had  as  a  result  of  one  hundred  years' 
consideration,  passed  through  the  various  stages  from  the  experimental 
to  a  well-established  and  scientific  basis  ;  that  the  labours  of  trained 
minds  and  experienced  investigators,  by  slow  but  sure  process,  had 
laid  the  foundations  of  a  sound  and  trustworthy  solution  ;  and  that 
the  elements  of  the  problem  had  come  to  be  correctly  understood,  and 
the  tendencies  and  effects  of  opposing  methods  fully  analyzed  and 
disclosed.  This  century  of  the  histor}'  of  Life  Assurance  will  always 
remain  incontestably  the  most  important  in  the  annals  of  our  subject. 
For  henceforth  we  shall  find  the  development  perhaps  slower  and 
acting  more  in  the  direction  of  modifying  the  application  of  principles, 
already  ascertained  and  established,  than  of  vitally  changing  those 
principles  themselves. 

But  to  appreciate  the  situation  thus  brought  about,  we  must 
consider  more  in  detail  the  leading  events  and  achievements  of  this 
period.  First,  we  find  the  Northampton  system  of  valuation  invented ; 
then,   gradually  adopted,  until   it  became  the  ruling  and  accepted 
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standard  for  the  measurement  of  the  liabilities  of  a  Life  Office  ;  and 
finally,  criticized  and  condemned  by  the  experts  of  a  new  school,  until 
it  lost  favour  and  yielded  ground  to  its  victorious  opponent,  the 
net  premium  system.  This  result,  due  largely  in  the  first  instance  to 
the  attacks  of  outside  opinion,  was  materially  assisted  by  the 
investigations,  both  scientific  and  practical,  of  men  whose  names  have 
since  become  household  words  in  the  actuarial  world — of  Dr.  Sprague, 
the  late  W.  P.  Pattison,  and  Mr.  H.  W.  Manly,  to  name  only  three 
of  the  most  prominent  writers.  By  the  contributions  of  such  experts, 
the  true  effect  of  the  Northampton  method,  the  superior  merits  of  the 
net  premium  system,  the  consequences,  immediate  and  eventual,  of 
the  use  of  a  "  strong  "  valuation  compared  with  a  weak  one,  of  the 
adoption  of  a  low  rate  of  interest  in  place  of  a  high  one,  were  clearly 
shown,  and  the  •'  permanent  way  "  of  Life  Office  valuations  skilfully 
and  firmly  laid.  It  is  unnecessary,  in  these  days,  to  devote  much 
time  to  explaining  what  the  principles  of  the  net  premium  system 
are ;  but  for  the  completeness  of  this  brief  historical  sketch  it  may  be 
placed  on  record  that  they  are  based  on  the  essential  assumptions  : 

1.  That  a  normal,orwhat  has  been  termed  a  "true"  Mortalitj-  Table 
is  adopted  for  the  probabilities  of  life,  and  combined  with  interest  in 
valuing  future  payments,  whether  of  sums  assured  or  premiums  ;  and 

2.  That  the  mathematical  or  net  premium  (picturesquely  termed 
by  Mr.  John  Finlaison  in  his  evidence  before  the  Parliamentary 
Committee  of  1S53  the  •'  dry  risk  premium ")  according  to  these 
elements  of  mortality  and  interest,  be  alone  brought  into  account  and 
valued  as  an  asset  (or  reduction  of  gross  liability  in  respect  of  the 
sum  assured),  thus  leaving  intact  for  future  expenses,  contingencies 
and  profits,  the  margin  or  loading,  representing  the  difference  between 
the  gross  or  office  premiums  actually  charged  and  the  mathematical  or 
net  premiums. 

This  is,  of  course,  the  net  premium  system  in  its  barest  outline 
and  reduced  to  its  simplest  terms. 

Before  closing  this  section  of  the  present  essay,  it  may  be  well  to 
point  out  briefly  that  other  methods  of  valuation  besides  those  here 
examined  were  in  occasional  use  by  Life  Offices  within  the  period 
passed  in  review.  There  was  the  "  re-assurance  "  or  "  hypothetical  " 
method,  supported  with  so  much  skill  and  ingenuity  by  the  late 
R.  Tucker "  and  criticized  with  equal  ability  and  success  by 
Dr.  Sprague.  "^  Again,  there  was  a  system  of  using  net-values  for 
the  valuation  units  in  combination  with  a  percentage  of  the  gross 
premium — in  some  shameful  cases,  even  the  entire  gross  premium — 
instead  of  the  net  premium.  A  consideration  of  these  methods  need 
not  detain  us  at  this  jjoint,  though  references  to  the  principal  Papers 
in  the  Journal  of  the  Institute  of  Actuaries  dealing  with  them,  in 
defence  and  attack,  are  given  for  the  student  who  may  wish  to  push 
his  enquiries  further  in  this  direction. 

11— The  Distribtttion  of  Sukplus,  177G-1S70. 

It  will  be  convenient,  as  the  two  branches  of  our  theme  are  so 
closely  connected,  if  we  break  the  narrative  at  this  point,  and  refer 
to  the  methods  employed  by  the  various  companies  in  dividing  the 
ascertained  surpluses  among  their  members.  The  earliest  history  of 
the    subject    is    again    the   record  of  the  practice  of  the  Equitable 


76  Methods  of  Valuation  and  Distribution  [July 

Societ}^  At  the  first  distribution  of  profits  made  by  this  Office  in 
1776,  a  cash  return  (the  onh*  cash  bonus  ever  dech\red  by  the  Society) 
o£  ten  per-cent  of  all  the  premiums  paid  by  the  members  was  made 
to  them.  Thenceforth  the  bonus  took  the  form  of  a  uniform  addition 
per-cent  on  the  sum  assured  for  each  premium  paid  from  the  com- 
mencement of  the  assurance,  and  this  system  has  since  remained  a 
distinguishing  feature  of  the  Society  ;  and  the  large  profits  realized, 
aided  so  materially  by  the  prudent  expedient  of  retaining  undivided 
at  each  distribution  one-third  of  the  entire  reported  surplus,  have 
permitted  the  allotment  of  handsome  bonus  additions  to  policies  of 
relatively  short  duration  while  giving  magnificent  results  to  the  older 
contracts.  Where  everyone  has  been  so  generously  treated  there  is 
no  ground  for  objection  on  the  score  of  principle,  though  under  less 
favourable  conditions  the  equity  of  giving,  at  one  division  of  profits, 
£10  per  £100  assured  to  a  policy  of  10  j-ears'  duration,  and  £50  to 
one  of  50  years'  duration,  might  not  have  been  so  tacitly  admitted. 

There  is  little  or  no  evidence  readily  available  to  show  that  the 
competitors  of  the  Equitable  Society-,  though  adopting  its  system  of 
valuation,  followed  its  identical  method  of  distribution  in  these  early 
times.  One  company  indeed — The  Kock  Life  Insurance  Company — 
did  so,  but  no  general  custom  seems  to  have  existed  to  this  etiect. 
Trustworthy  information  upon  this  head  of  our  subject  is,  however, 
not  easily  obtained.  Life  Ofiices  reserved  such  facts  concerning  their 
inner  working  as  they  chose  to  make  known  at  all,  for  their  own 
clients  ;  and  the  literature  of  the  subject  was  meagre  in  the  extreme. 
In  an  editorial  article  under  the  heading  of  "  The  Determmation  and 
Division  of  Surplus",  to  be  found  in  the  first  volume  of  i\iQ  Assurance 
Magazine  (now  called  the  Journal  of  the  Institute  of  Actuaries)^ 
on  page  22,  the  following  words  appear : 

"  Considering  the  undeniable  importance  of  a  conformity  to 
"  coiTect  principles  in  carrying  out  the  processes  which  must  be 
"  resorted  to  for  the  purposes  above  mentioned,  it  is  not  a  little 
"  remarkable  that  no  work  exclusiveh'  on  the  subject  has  hitherto 
"  appeared.  If  we  except  Mr.  De  Morgan's  and  Mr.  Sang's  Essays, 
"  and  the  observations  scattered  through  the  writings  of  Mr.  Babbage, 
"  Mr.  David  Jones,  Mr.  Samuel  Brown,  and  one  or  two  others,  we 
"  believe  it  may  be  truly  said  that  scarcely  any  allusion  to  it  is  to 
"  he  found.''^ 

This  paragraph,  and  particularl}*  the  words  I  have  set  in  italics, 
shows  us  very  plainly  the  position  of  matters  in  1850.  The  authorities 
here  mentioned  should  be  carefully  consulted  by  students  of  this 
period  of  life  assurance  history,  and  be  made  to  yield  aught  that  they 
can  contribute  to  the  known  facts  of  the  time.  For  the  present 
object  in  view  no  such  exhaustive  digging  and  delving  is  necessary. 

It  will  be  sufficient  to  gather  from  the  earl}*  numbers  of  the 
Journal  of  tlie  Institute  of  Actuaries,  that  the  principal  methods 
hitherto  employed  by  Life  Offices  in  the  distribution  of  profits  (m 
addition  to  what  we  may  call  the  "  Equitable  "  plan)  were  : 

To  divide  the  surplus  : 

1.  In  proportion  to  the  premiums  paid  since  the  last  distribution, 
accumulated  at  interest ; 

2.  In  proportion  to  the  difference  between  the  amount  of  premiums 
(accumulated  at  interest)  and  the  respective  values  of  the  policies. 
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3.  By  way  of  uniform  reversionary  addition  in  proportion  to  the 
sum  assured  (and,  in  some  cases,  existing  bonus  additions). 

Besides  these,  there  were  several  fantastic  methods  in  use,  and 
others  confined  to,  and  a  special  characteristic  of,  individual  offices  ; 
and  for  a  full  description  and  analysis  of  these,  reference  may  be  made 
to  the  writings  of  C.  Jellicoe,  Dr.  Sprague,  and  W.  P.  Pattison. 
But  it  is  important  to  bear  in  mind  that  fi'om  about  this  year,  1S50, 
the  fairness  and  scientific  basis  of  the  several  methods  in  use  became 
a  common  subject  of  critical  examination.  Going  back  to  fii-st 
principles,  the  authors  above  mentioned,  and  others,  maintained  with 
irresistible  force,  that  sm'plus  should  only  be  divided  among  those  who 
had  contributed  to  it,  and  in  proportion  to  their  several  contributions 
as  closely  as  they  could  be  ascertained  with,  due  regard  to  practical 
considerations.  Here  was  a  line  of  attack  which,  from  the  first,  was 
bound  to  succeed.  Xo  system  at  variance  with  its  principles  could 
hope  to  withstand  a  steady  fire  delivered  fi'om  so  strong  and 
commanding  a  position.  Untenable  methods — such  as  several  of 
those  we  have  simply  alluded  to,  without  description — were  swept 
away  one  by  one  and  became  things  of  the  past. 

How  did  it  fare,  in  the  conflict,  with  the  three  methods  specifically 
named?  Of  these,  the  second  in  order  was  employed  by  several  strong 
and  old-established  Life  Offices,  who  were  conservative  by  instinct 
and  slow  to  move.  Nevertheless,  objections  of  practice  and  principle 
were  brought  against  it  which  admitted  of  no  satisfactory  rebuttal. 
In  practice  it  was  shown  to  be  cumbrous  as  involving  the  separate 
valuation  of  each  polic}-:  in  essence,  to  be  "  contrary  to  equity  and  to 
"  include  an  assumption  opposed  to  thefundamental  principles  of  Life 
"  Assurance  ","  inasmuch  as  it  allotted  the  surplus  in  the  proportion 
of  contributions  to  profits  and  claim-payments.  The  effect  of  this 
method  was  that  it  gave  very  large  bonus  additions  to  old  lives,  which 
was  assumed  to  be  the  same  thing  as  to  old  policies ;  and  this 
increasing  character  of  its  results  made  it  popular  with  offices  whose 
merits  had  to  stand  comparison  with  those  of  the  "  Equitable  ",  in 
which  the  like  feature  was  much  more  prominently  shown.  It  was 
also,  no  doubt,  thought  to  possess  the  advantages  which  we  now 
attach  to  the  modem  "contribution  methods",  where  the  profit  from 
loading,  mortality,  and  interest  enters  into  the  scale  of  distribution. 
Nevertheless,  before  the  advancing  tide  of  enlightened  criticism,  this 
method  disappeared.  Popular,  and  in  vogue  at  one  time  with  the 
strongest  institutions,  it  does  not  now  find  a  place  among  the  many 
systems  in  use  by  British  offices.  Its  importance  in  the  past  fully 
merits  the  attention  it  has  received  ;  but  it  is  a  piece  of  history  and 
that  alone. 

For  a  considerable  period,  the  first  of  the  three  systems  named 
succeeded  the  foregoing  plan  in  favour.  To  divide  the  surplus  of  a 
quinquennium  (or  other  term  of  years)  in  proportion  to  the  premiums 
paid  therein,  was  a  reasonable  and  logical  expedient,  based  on  the 
rough  idea  that  the  existence  of  a  surplus  proved  the  premiums  to 
have  been  unnecessarily  high  and  that  the  excess  could  most  fairly 
be  returned  in  the  ratio  of  the  premiums  paid.  Accordingly  we  find 
that  in  1860,  this  was  "the  most  general  mode  of  distribution";  and 
in  one  form  or  another  it  survived,  until  quite  recent  times,  as  one  of 
the  leading  and  more  frequently  used  methods,  and  may  even  now, 
though  rarely,  be  met  with. 
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Round  this  method  criticism  played  with  less  effect  at  first,  owing 
to  the  fact  that  the  companies  using  it  had  either  chosen  it  to  fit  in 
with  their  valuation  system  or  selected  the  latter  to  harmonize  with 
this  particular  bonus  system.  But  the  rigid  application  of  the 
general  principles  enunciated  when  we  were  considering  Method  2, 
soon  showed  that  this  plan  had  inherent  defects.  First,  it  was 
demonstrated  that  the  fundamental  idea  of  the  plan  required 
that  the  "  loading "  should  form  a  uniform  percentage  of 
the  net  premium,  and  this  proving  not  to  be  the  case  with 
the  rates  of  ofiice  premiums  current,  Mr.  Jellicoe  substituted 
the  loading  for  the  gross  premium  in  applying  the  method. 
Next  it  came  to  be  seen  that  the  excess  of  the  premium  charged  over 
the  net  premium,  while  generally  constituting  the  chief  source  of 
surplus,  by  no  means  included  all  the  contributions  to  profit ;  and 
according  as  these  latter  contributions  were  of  small  value  or 
important  magnitude,  so  the  method  was  entitled  to  support  or  the 
reverse.  Moreover,  the  method  had  the  practical  disadvantage  of 
making  the  scale  of  distribution  virtually  constant  at  successive 
distributions,  a  result  which,  on  the  assumption  of  a  steady  profit- 
earning  power,  led  to  reversionary  bonuses  diminishing  with  the 
duration  of  a  policy  :  a  thing  not  perhaps  wrong  in  itself,  but  apt  to 
be  misunderstood  by  policyholders  before  whose  eyes  the  dazzling 
inducements  of  the  increasing  bonuses  produced  by  the  older  systems 
were  held  out  in  competition.  Self-interest  as  well  as  a  growing 
scientific  spirit  of  enquiry  were  alike  interested  in  probing  and 
testing  the  soundness  of  this  method,  and  to  such  effect  was  their 
work  done  that,  towards  the  end  of  the  period  we  are  considering 
(1870)  its  foundations  had  been  greatly  weakened.  The  causes 
that  led  to  this  result  may  be  briefly  summed  up  as  arising,  first, 
from  the  growing  tendency  with  well-established  offices  to  strengthen 
their  basis  of  valuation  by  the  use  of  a  lower  rate  of  interest  than 
that  at  which  their  funds  were  actually  accumulating,  and  secondly, 
from  the  true  appreciation  of  the  importance  as  a  source  of  profit 
of  excess  interest — by  which  term  I  mean  the  difference  between  the 
actual  yield  from  interest  of  the  fund,  and  the  necessar3'  hypothetical 
yield  on  the  basis  of  the  rate  of  interest  assumed  in  the  valuation  of 
the  liabilities.  Now,  the  incidence  of  the  interest  profit  is  very 
different  from  that  of  the  loading  profit,  as  every  actuarial  student 
knows.  Take  as  an  illustration  the  case  of  a  company  increasing 
largely  the  stringency  of  its  reserves  by  a  reduction  in  the  valuation 
rate  of  interest :  here  the  loading  profit  would  be  considerably 
diminished  and  the  interest  profit  simultaneously  increased,  and  as 
the  former  is  a  function  of  the  current  preniium  which  does  not  vary 
throughout  the  contract,  while  the  latter  is  a  function  of  the  reserve- 
value  of  the  policy  which  continually  increases,  it  is  clear  that  the 
two  sources  of  profit  operate  with  ditterent  force,  and  affect  a  policy's 
right  to  surplus  in  varying  measure.  So  long,  therefore,  as  a 
Company  valued  its  obligations  at  a  rate  of  interest  approximating 
within  narrow  limits  to  that  which  it  earned,  so  long,  that  is  to  say, 
as  its  interest-profit  formed  but  a  small  j^ortion  of  the  total  surplus, 
the  "loading"  system  of  distribution  could  be  defended.  In  the 
generality  of  instances,  this  condition  had  ceased  to  be  fulfilled  in 
1870 ;   since  then   it    has    become    practically   obsolete.      Stronger 
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valuations  have  diminished  the  margin  of  premiums  and  increased 
the  margin  of  interest.  As  a  source  of  profit,  the  former  has  become 
smaller  and  smaller,  while  the  latter  is  relatively,  if  not  al^solutely, 
laro^er  than  before.  Hence  the  "  loading  "  system  which  rested  on 
the  former  and  neglected  the  latter,  was  doomed  to  disappear,  and  we 
are  not  likely,  under  present  conditions,  ever  to  see  its  revival. 

We  are  now  brought  to  a  discussion  of  the  third  of  the  methods 
proposed  to  be  examined,  namely,  that  which  includes  what  are  so 
familiar  to  us  under  the  name  of  the  Uniform  Reversionary  Bonus 
and  the  Compound  Reversionary  Bonus  plans.  It  is  easy  to  discern 
their  origin.  The  example  of  the  Equitable  Society  was  always  a 
potent  influence  in  the  early  days  of  life  assurance  ;  and  the  Equitable, 
as  we  have  seen,  adopted  the  device  of  allotting  its  surplus  in  the 
form  of  a  uniform  reversionary  addition  for  each  year  from  the 
commencement  of  the  assurance.  To  pass  from  this  to  a  plan  based 
on  the  same  lines,  but  taking  account  of  the  time,  not  from  the 
original  date  of  the  policy  but  from  the  last  division,  was  at  the  most 
a  simple  step  for  those  offices  who  were  not  burdened  with  the 
immense  resources  and  unrivalled  surplus  of  the  Equitable ;  while 
the  modifying  expedient  of  making  the  scale  of  reversionary  addition 
apply  to  existing  bonuses  as  well  as  the  contract  sum  assured  was 
doubtless  introduced  to  give  to  the  results  that  increasing  character 
which  was  very  general  and,  we  need  hardly  add,  very  popular.  At 
any  rate  this  method  approached  the  question  from  au  essentially 
different  point  of  view  from  the  first  method,  as  it  disregarded  the 
premium  payable,  or  the  loading  contribution,  and  considered  the 
"  stake  in  the  company",  or  in  other  words  the  policy  moneys  payable, 
as  the  fairer  measure  of  participation  in  surplus. 

The  search-light  of  scientific  criticism  was  turned  upon  this  as 
upon  the  other  systems.  It  was  denounced  as  being  arbitrary ;  as 
neglecting  the  sources  of  profits  and  the  respective  contributions  of 
members  ;  as  liable  to  he  thrown  out  of  gear  by  change  of  mortality 
table  or  rate  of  interest  in  the  basis  of  valuation.  But  it  was 
conceded  that  it  might  be  made  fairly  equitable  by  specially  calcu- 
lating or  adjusting  the  rates  of  premium  chargeable,  in  which  case 
the  last-mentioned  objection  would  alone  remain.  It  cannot  be  said 
that  up  to  1S70  any  preponderating  weight  of  opinion  or  custom 
favoured  the  Uniform  or  Compound  Reversionary  Bonus  methods  ; 
and  it  is  highly  probable  that  neither  their  advocates  nor  their  hostile 
critics,  at  this  time,  anticipated  that  a  majority  of  the  leadino- 
companies  would  in  years  to  come  adopt  one  or  other  of  these  forms 
of  apportionment  of  profit  in  substitution  for  systems  then  more 
popular ;  in  short,  that  these  methods  should  win  their  way  to  the 
first  place  among  the  many  plans  utilized  by  Life  Offices  for  the 
division  of  surplus. 

We  are,  however,  anticipating  in  some  degree  the  course  of  events. 
More  must  be  said  upon  the  merits  of  the  Uniform  and  Compound 
Reversionary  Bonus  systems,  when  we  come  to  deal  with  the  subject 
in  its  next  stage  of  development.  For  the  present,  restricting  our 
view  to  1870  and  the  preceding  years,  it  is  enough  to  summarize  the 
growth  of  practice  and  opinion  by  saying  that : 

MefJiod  I  (in  proportion  to  premiums  paid  or  loadings)  was 
very  freely  used  but  was  slowly  losing  ground. 
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Method  II  (in  proportion  to  the  diflPerence  between  the  accumu- 
lated premiums  and  the  reserve),  though  still  adopted  by  several 
leading  conpanies,  was  very  generally  condemned  on  grounds  of 
principle,  and  was  doomed  to  disappear ;  and 

MetJiod  III  (in  proportion  to  Sum  Assured,  or  Sum  Assured 
and  existing  Bonus  additions)  had  influential  adherents  and  was 
gaining  ground. 

With  these  words,  we  may  leave  the  matter  for  the  present,  though 
it  would  be  neglectful  not  to  make  a  brief  reference  to  the  suggestions 
of  the  late  Sheppard  Homans  which  rightly  fall  within  the  period  we 
have  been  considering.  Sheppard  Homans'  proposal  was  that  the 
profit  should  be  ascertained  from  its  separate  sources,  namely,  the 
loading,  the  interest  and  the  mortality  profit ;  and  that  these 
respective  contributions  should  be  taken  into  account  in  estimating 
the  measure  of  participation  among  the  various  beneficiaries.  It  is  a 
system  that  has  had  an  immense  following  in  America,  and  of  which 
the  Congress  will  no  doubt  hear  more  exhaustively  from  an  American 
writer.  But,  at  the  same  time,  its  re-publication  in  the  Journal  of 
the  Institute  ^-  gives  it  an  honoured  place  in  the  British  literature 
of  the  subject  ;  its  influence  on  expert  opinion  was  undoubtedly 
great ;  and  we  may  fairly  acclaim  it  as  the  origin  and  harbinger  of 
the  modern  scientific  "  contribution  methods  "  of  which  it  will 
behove  us  to  speak  later  on. 

3.  Life  Office  VALirATio:ys,  1870-1900. 

The  enactment  of  the  Life  Assurance  Companies  Act,  1870, 
brought  about  many  important  changes  in  the  position  and  working 
of  Life  Offices.  Henceforth  their  affairs  were  to  be  submitted 
to  the  light  of  publicity  through  the  annual  publication  of 
revenue  accounts  and  balance  sheets,  and  the  periodical  publication 
of  valuation  statements.  Since  that  date,  accordingly,  the  historian 
or  student  has  had  a  comparatively  easy  task.  All  the  necessary 
rough  material  for  his  enquiries  has  l^een  available  in  a  form  both 
trustworthy  and,  on  the  whole,  of  adequate  fulness.  The  methods  of 
valuation  since  then  emplo^'cd  by  Life  Offices  can  be  ascertained  from 
official  public  sources,  and  the  development  and  trend  of  practice  in 
this  direction  investigated  with  as  much  thoroughness  as  maybe  desired. 
If  this  were  the  only  good  achieved  by  the  Life  Assurance  Companies 
Act,  it  would  probably  be  entitled  to  greater  regard  and  respect 
than  the  bulk  of  measures  that  have  been  placed  upon  the  Statute-book ; 
though,  as  a  matter  of  fact,  this  is  by  no  means  its  sole  public  service. 

From  this  point  we  pass  out  of  the  stage  of  development  as 
regards  the  form  in  which  the  liabilities  of  a  Life  office  are 
computed,  for  by  this  time  the  system  of  using  a  normal  or  true 
mortality  table  and  valuing  net  premiums  only — in  other  words,  the 
net  premiimi  system — was  adopted  by  a  sweeping  majority  of  the 
soundest  companies.  But  progress  was  not  suspended :  it  merely 
followed  other  lines.  The  substitution  of  stronger  standards  of 
reserve  in  respect  of  mortality  and  interest  took  the  place  of  changes 
of  system  ;  and  the  steady  improvement  in  the  financial  condition  of 
Life  Assurance  institutions  proceeded  at  an  undiminished  pace.  This 
circumstance  is  of  advantage  in  that  it  enables  us  not  merely 
to  record  with  accuracy  the  changes  brought  about,  but  (thanks  to 
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the  investigations  of  contributors  to  the  Journal  ^^  among  whom 
we  may  mention  Mr.  H.  W.  Manly,  Dr.  Sprague,  Mr.  Gr.  King,  and 
the  late  W.  Sutton  and  J.  Valentine)  to  measure  the  effect  of  such 
changes,  and  to  show  the  extent  to  which  the  reserves  of  our  Life 
Offices  have  been  strengthened.  The  path  is  thus  cleared  for  many 
interesting  statistical  enquiries,  the  data  for  which  are  to  be  found, 
in  the  rough,  in  the  Parliamentary  Eeturns  to  the  Board  of  Trade 
made  in  compliance  with  the  Life  Assurance  Companies  Act. 

But  before  turning  to  account  this  valuable  element  of  information, 
one  important  modification  of  the  net  premium  system  remains  to  be 
considered.  The  work  of  the  late  J.  A.  Higham  and  Dr.  Sprague  in 
connection  with  the  influence  of  "  selection "  '*  and  the  duration 
of  insurance  upon  mortality  rates  and  policy-values,  proved  con- 
clusively that  the  use  of  an  "  aggregate "  table — that  is,  one 
deduced  from  observations  on  assured  lives  collated  without 
distinction  of  duration  of  the  contract — under-estimates  the  reserves 
shown  to  be  required  when  allowance  is  made  for  selection.  Such  is 
particularly  and  increasingly  the  case  as  the  duration,  or  time  elapsing 
since  entry,  becomes  greater.  This  could  have  been  put  right,  in 
strict  accordance  with  the  principles  of  the  net  premium  method, 
by  employing  a  complete  set  of  tables  giving  for  each  age  at  entry 
(or  certain  groups  of  ages  at  entry)  a  full  mortality  table  fi-om  which 
the  corresponding  valuation  units  and  net  premium  could  be  deduced. 
But  not  only  would  the  labour  of  such  a  process  be  almost  pro- 
hibitory, but  the  statistics  collected  by  the  20  British  Offices  up  to 
18G3  in  date  (and  published  in  1S69)  were  too  slender  to  justify 
this  minute  subdivision  and  to  support  this  vast  superstructure. 
While,  further,  the  rapid  increase  in  the  number  of  endowment 
assurances  granted  by  the  offices  pointed  to  the  logical  necessity  of  a 
full  canon  of  temporary  annuities  and  endowment  assurance- values  for 
the  entire  (or  selected)  ages  at  entry.  This  was  obviously  a  hopeless 
task  to  enter  upon.  Accordingly  the  architects  of  the  Twenty- 
Offices'  Table,  called  the  Healthy  Males  or  H^^  Table  (when  confined 
to  observations  on  male  assured  lives)  sought  to  meet  the  difficulty 
by  assuming  that  the  light  mortality  due  to  medical  selection  wore 
off  at  the  end  of  five  years  (more  strictly  speaking  4i  years)  from 
entry,  and  that  the  mortality  after  that  period  might  be  measured  by 
a  new  table  termed  the  H^^''^',  constructed  from  the  observations  of 
all  assured  lives  which  had  been  at  least  5  (or  4|)  years  on  the  books. 
And  some  influence  was  given  to  the  effect  of  selection  by  the 
contrivance  of  using  the  H^^  Table  for  all  policies  under  5  3'ears 
in  force,  and  the  H^^ "  Table  for  those  of  longer  duration,  the  H*' 
net  premium  being  valued  in  both  cases.  This  formed  a  composite 
and  rather  complicated  system  of  valuation  which  was,  however, 
found  to  give,  en  Hoc,  a  rough  approximation  to  the  reserves  under 
pure  select  tables  ;  and,  owing  to  its  greater  stringency,  compared 
with  the  other  simple  tables  in  use,  it  rapidly  became  accepted  as  the 
highest  standard  for  the  reserves  of  a  Life  Office.  Later  on  something 
may  be  said  in  criticism  of  this  now  authoritative  method  of 
valuation,  though,  as  that  may  concern  the  future  rather  than  the 
period  under  review,  our  remarks  on  this  head  may  be  postponed. 

An  attempt  may  now  be  made  to  gain  an  idea  of  the  degree  to 
■which  the  reserves  of  Life  Offices  have  been  increased  in  amount 
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Comparison  of  Bases  of  Valv 

First  Valuation  after  1870 


56 


Date 


1 

31  Dec. 

1S73 

2 

31  Dec. 

18G9 

3 

31  Dec. 

1872 

4 

13  May 

1871 

5 

20  Jan. 

1874 

6 

31  May 

1871 

7 

30  June 

1871 

8 

31  Dec. 

1872 

9 

30  June 

1872 

10 

31  Dec. 

1873 

11 

31  Mar. 

1871 

12 

25  Dec. 

1870 

13 

1  Nov. 

1879 

]4 

31  Dec. 

1874 

15 

20  Nov. 

1872 

16 

31  Dec. 

1872 

17 

25  Dec. 

1874 

18 

31  Dec. 

1871 

19 

31  Jan. 

1871 

20 

31  Dec. 

1872 

21 

31  Dec. 

1869 

22 

30  Nov. 

1874 

23 

31  Dec. 

1871 

24 

31  Dec. 

1873 

25 

31  Dec. 

1870 

26 

31  Dec. 

1872 

27 

31  Dec. 

1874 

28 

20  Nov. 

1872 

29 

31  Dec. 

1870 

30 

31  Dec. 

1870 

31 

30  June 

1871 

32 

30  June 

1875 

33 

31  Dec. 

1872 

34 

31  Dec. 

1872 

35 

31  Dec. 

1871 

36 

20  Aug. 

1875 

37 

31  Dec. 

1869 

38 

31  Dec. 

1870 

39 

31  Dec. 

1873 

40 

31  Dec. 

1874 

41 

1  Mar. 

1873 

42 

31  Dec. 

1873 

43 

31  Dec. 

1873 

44 

15  Nov. 

1870 

45 

31  Dec. 

1873 

46 

24  June 

1872 

47 

30  June 

1872 

48 

31  Dec. 

1870 

49 

31  Dec. 

1870 

50 

1  May 

1870 

51 

31  Dec. 

1871 

52 

IMar. 

1870 

Gross  Premiums 

Net 
Gross         „ 

Net 

Gross         „ 

Net 


Carlisle  4  %  (reserving  £24,950  in  addition)    . 
Northampton  3  %  and  Special  Table.     Gross  Premiums 
Carlisle  3  % ,  Bonuses  3i  %  Net 

3  7 
''       3^  % ,  Bonuses  4  %  3  %     ," 

Special  Table  derived  from  Premiums  and  Carlisle  3  % 
Carlisle  3  %  Net  Premiums 

17  Offices  3  %  and  India  Madras  Military  Fund  „ 
Carlisle  4  %  j  76  %  W.  P.,  88  %  N.  P.,  and  85  %  Gtd.  Bonus, 

of  Gross  Premiums 
Special  Table  3^  %  Net  Premiums 

20  Offices,  1863,  3^  %  ,  and  Carlisle  3  %  Specials  „  „ 

Carlisle  3  % 

Northampton  3  %   (i  surplus  undivided) 
HM  &  HM(5)  3  % 
Special  Table  3  % 

Equitable  Experience,  1834,  and  Carlisle  4  % 
HM  3  %  and  Contingent  Carlisle  3  % 
Davies'  Equitable  4  % 
17  Offices  4  % ,  Specials  Carlisle  3  % 
Carlisle  3^  % 
Northampton  3  %  ,  W.  P.  and  Davies'  Equitable  3^  % ,  N.  P. 

Gross  Premiums 
Carlisle  3  %  Net 

17  Offices  3% 

Carlisle,  Guaranteed  Bonus  4  % ,  N.  P.  3  % 
17  Offices  4  % ,  and  Govt.  Annuities,  1829,  3  %      „ 
Carlisle  3  %  „  „ 

Carlisle  3  /^  »>  ji 

Special  Table  derived  from  Premiums  3  °/q        Gross         „ 
Carlisle  3^  % ,  Specials  3  %  Net         „ 

Carlisle  3  %  „  „ 

Equitable  Experience  Z\  %  ,  Specials  Carlisle.  82  %,  W.  P.  88  %  , 

N.  P.  of  Gross  Premiums 

HM  3  J  %  Net 

Northampton  and  Special  Table  3%  W.  P.  Gross  Premiums. 

Carlisle  3  %  N.  P.  Net  Premiums  i  Surplus  reserved 
Carlisle  3  %  Net  Premiums 

Carlisle  3  %  ;  80  %   W.  P.,  90  %  N.  P.  of        Gross 
Northampton  3%  ,>  » 

Davies'  Equitable  3  %  and  Carlisle  Specials        Net         .., 
Northampton  3  %  and  Equitable  4  %  Gross         „ 

Carlisle  3^  %  ,  82-313  %  of 
English  Life  Table  1,  Carlisle  (joint  lives)  4  %  Northamjjton, 

(for  Bonuses)  Net  Premiums 

Carlisle  3  % ,  Bonuses  3^  %  „  „ 

HM  4  %  Carlisle  Specials  „  „ 

Carlisle  3  %  „  „ 

Carlisle  3  % ,  English  Life  1  and  Special  Table      „ 

Carlisle  3  % ;  80  %  W.  P.,  85-7  %  N.  P.  of  Gross 

Carlisle  4  %  ,  Bonuses  3  %  Net         „ 
H^i  3  %  ,  Carlisle  Specials 

Carlisle  3%;   80  %  W.  P.,  89  %  N,  P.  of  Gross 

Special  Table  derived  from  Premiums,  3%  „           ,. 

Table  upon  which  Premiums  are  calculated,  3%      ,•  „ 

Carlisle  3  %  „           „ 

Table  from  Premiums,  3  %  ,  and  Carlisle  3  %  Net 
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"  52  British   Offices. 


Last  Valuatios  pbiob  to  1900 


Basis 


:  -y6 


-r'9 


1S97 
1S9S 
\  -95 

:->9 

ISO? 
"  -  J  7 

V.J: 


1898 
1894 
1894 
1895 

1995 
1896 
1897 
1895 
1898 
1895 
1896 
1895 


HM  &  H>i -5'  3  %  Net.     Carlisle  for  Contingent  Assurances 
HM  &  Hii'5)  2i  %  with  3  %  Net  Prem.     Carlisle  Contingent  . 
Hii  Si  %  Net  Premiums  (Canada  3i%)      . 

H^t  3  %  Net  Premiums  and  Carlisle  (.Specials)     . 

H>i  3%      „  „  

HM  &  Hii  s*  24  %  With  Profits  and  3  %  Non-Profit  Net  Prems. 
HM  &  HMisy  2i  %  Net  Premiums,  Special  Reserve  £60,485  . 
HM  3%        „  „  „  „         £37,000       . 

HM  3  %       „  „  Carlisle  (Specials) 

HM  3%       „  „  

HM  3°^ 

HM  &  HM(5i  3  %        '.',  ','  Carlisle  (Coiitingent)  .' 

Northampton  3  %  (i  surplus  undivided)  Gross  Premiums 

HM  &  HM>5;2|%  Net  Premiums 

Special  Table  3  %      „  „         (91%  Office) 

HM  3  %        „  „         and  Specials  Carlisle  3-i-  %     . 

HM  &  HM(5)  3  %        „  „         and  Contingent  Carlisle  3  % 

HM  3%  Gross       „      HM  2  %  net  excdg.  by  £272,323 

HM  &  HM5)  3%  W.  P.  34  %  N.P.  Net  Prems.  Contingent  Carl. 

HM  31  %  Net  Premiums 

HM  3%        „  „  

HM  3  %        ^^  ^^  and  Contingent  Carlisle. 

HM  2i  %  Premiums  82  %  W.  P.  and  90  %  N.  P.  Gross 

HM  &  HM<5'  3  %  Net  Premiums 

HM  3  % 

HM  3^%  Canada,  4%  Net  Prems.,"  Cont.  Carlisle  3  %  '.         '. 

HM  &  HM  3.  3  q^  xet  Premiums 

HM  3%      „  „  ...... 

HM  -6%      „  „  

HM  &  HM(5)  3  %      „  „  

HM  3^%    „  „     New  Bonus  HM<5t&  £90,000  rsrvd, 

HM  3%     „  „       

H^  B%     „  „  and  ^  surplus  reserved    . 

HM  3  %     „  „  

HM  3  % 

HM  3  %  W.  P.  D.  P.  34  7o"n.  P. 

HM  &  HM  51  3  %  2^^.^  Premiums,  Carlisle  Contingent 

HM  &  HM'51  3  %      „  „  

HM  &  HMi5'  3<V 

HM&HM.5)2i%  "  !i  HM34  7o  '.'.'.'. 
HM  3%     „  „  

HM  31.  0/ 

HM&HM'5)3|^°    "  ;;  (Special  Reserve,  £445,'850).' 

(Reg.  Genl.)  English  Life  1,   Carlisle  3%    &  34%       . 

Net  Premiums 

HM  3  %  Net  Premiums 

HM&HM(5)3%     „  „  

Hm  3  %     „  „  and  Carlisle  (Specials)    . 

H^  &  HM(«  2i  %   „  ,  V  ±-        / 

H^  3  %       , 

HM&HM(5)3^     "  ','  and  Carlisle  (Specials)    '. 

H  3  %      ,,  „  ...... 

HM  &  HM(5)  3  %     „ 


Liability 

£ 

2,591,135 
1,288,281 
1,759,713 
1,250,864 
2,169,757 
3,417,791 
2,863,543 
1,685,445 
2,175,587 

3,472,834 
2,570,641 
1,512,362 
2,497,939 
2,261,476 
1,963,458 
1,449,050 
2,176,571 
2,160,950 
1,951,829 
869,754 
3,378,789 

879,478 
2,301,576 
3,196,587 
1,706,341 
1,138,583 

496,825 
4,391,590 
6,206,097 
2,526,204 
2,661,604 

1,014,604 
2,500,908 

1,630,805 
13,631,985 
1,428,635 
4,256,883 
1,743,059 
670,991 
3,087,304 

3,588,902 

7,353,479 

10,010,441 

6,211,108 

4,166,043 

2,887,586 

1,975,203 

4,821,109 

754,825 

771,464 

518,873 

528,121 


£144,524,982 
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duriug  the  period  1870-1900.  For  this  purpose  a  schedule  has  been 
prepared  of  52  companies  in  which  are  given  the  basis  of  valuation 
and  assurance  fund  shown  by  the  first  return  made  under  the  Act  of 
1870,  and  the  last  return  prior  to  1900.  The  several  companies 
have  been  distinguished  by  numerals  onl}',  with  a  view  to  giving  the 
statement  a  general  and  impersonal  character ;  and  the  facts  here 
collected  will  doubtless  be  considered  interesting  for  the  light  they 
throw  on  the  progress  made  within  these  years. 

K^o  uniformity  in  the  standard  of  reserves  is  to  be  looked  for 
among  Life  Offices  whose  ages,  circumstances  of  birth,  and  social  and 
commercial  connections  are,  indeed,  too  various  to  be  compatible  with 
a  common  measure  of  prosperity.  Nevertheless,  in  the  52  chosen 
cases,  representing  leading  companies  of  established  position,  it  is 
easy  to  see  a  general  tendency  towards  the  adoption  of  identical 
principles  and  bases  of  valuation  ;  so  much  so  at  any  rate  that, 
neglecting  alike  the  extremes  of  strength  and  weakness,  we  may 
select  the  Carlisle  3  per-cent  basis  as  affording  the  most  generally 
accepted  test  for  the  liabilities  of  Life  Offices  in  1870,  and  the  H*' 
and  H^^'^'  3  per-cent  basis  in  1900.  And  it  is  a  fair  assumption  that 
the  increase  in  the  reserves  generally  is  to  be  measured  by  the 
difference  between  the  results  obtained  by  these  respective  valuations, 
inasmuch  as,  with  few  exceptions,  the  Companies  whose  reserves 
were  in  excess  of  the  normal  standard  of  1870  are  in  excess  of  that 
of  1900,  and  vice  versa. 

From  the  beginning  of  the  century  our  actuaries  have  probably 
been  greatly  interested  in  the  financial  result  of  a  change  in  the  basis 
of  valuation,  and  for  the  last  thirty  years  we  have  been  able,  with  a 
tolerable  degree  of  accuracy  to  gnage  the  effect  of  such  a  course. 
An  instrument  suited  to  this  purpose  was  devised  by  Mr.  Manly '^ 
in  1868,  and  since  that  date  other  investigators  have  made  improve- 
ments upon  the  original  which  a  larger  body  of  available  statistics 
rendered  feasible.  Mr.  Manlv  constructed  a  table  (given  in  J. I. A., 
vol.  xiv,  15.  292)  "  showing  the  assumed  amounts  of  policies  taken 
"  out  at  various  ages,  and  remaining  in  force  at  the  end  of  stated 
"  periods,  for  the  purpose  of  exemplifying  the  different  results 
"  obtained  by  the  use  of  different  data  in  the  valuation  of  the 
"  liabilities  of  an  office."  In  this,  he  assumed,  for  the  sake  of 
simplicity  that  all  entrants  entered  at  the  beginning  of  the  year,  and 
at  intervals  of  five  3-ears ;  and  that  the  amounts  assured  were 
reduced  periodically  b}'  claims,  lapses,  surrenders,  &c.,  to  a  normal 
extent.  Upon  this  basis  was  constructed  a  table  exhibiting  the 
reserve  made  at  the  end  of  each  quinquennial  period  by  each  mortality 
table,  each  rate  of  interest,  and  each  method  of  valuation.  Similarly, 
Mr.  Gr.  King  '^  some  ten  years  later,  calculated  another  such 
table  from  improved  data.  The  object  in  each  case  was  to  produce  a 
series  of  amounts  assured,  of  various  durations  and  at  various  ages, 
which  was  free  from  the  incidental  characteristics  of  any  single 
company's  business,  and  might  be  said  to  give  the  general,  rather 
than  the  individual,  effect  of  a  change  of  valuation  method  or  basis. 
Such  assumed  results  have  been  variously  termed  a  "  model  office  ", 
a  "hypothetical  office",  and  (perhaps  best  of  all)  an  "average  office." 
It  would  be  bighly  interesting  to  learn  whether  any  such  compilations 
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have  been  made  in  European  or  other  Foreign  countries ;  and,  if  not, 
what  means  have  there  been  adopted  for  testing  and  foreshadowing 
the  eflFects  of  changes  in  the  principles  and  basis  of  valuation. 

Xow  the  tabular  statement  given  above  shows  that  the  funds  of 
the  52  offices  in  1S70  amounted  to  £59,683.735,  whereas  their  funds 
at  the  close  of  the  period,  or,  as  we  have  shortly  put  it,  in  1900,  were 
£141,524,982.    A  rough  approximation  to  the  increase  in  the  reserves 
of  the  above  companies   brought  about  by  the  change   of  standard 
from  the  Carlisle  3  per-cent  to  the  H-'  and  H^' "  3  per-cent  may   be 
obtained  from  the  comparative  reserves  calculated  by   Mr.  G.  King 
(see  Journal  of  the  Institute,  vol.  xx,  pp.  268-272),  on  the  strength 
of  which  it  is  reasonable  to  conclude  that  at  least   10  per-cent  has 
been  added  to  the  reserves  in  this  way.    In  other  words,  the  continued 
use  of  the  old  standard  of  1870  would  have  shown   a  net   liability  of 
something   like   £132,000,000,    the   ditference   of   £13,200,000,   or 
10  per-cent  of  the  total  amount,  representing  the  increase   in  the 
reserves  brought  about  by  strengthening  the  standard  of  valuation. 
And  if  an  equal  improvement  took  place  among  the  other  companies 
which  have,  for  one  reason  or  another,  been  omitted  from  our   short 
table,    whose    aggregate   net   liability  may    be    taken    to  be  about 
£70,000,000,  the  valuation  reserves  of  the  whole  group  of  Life  Offices 
in  the  space  of  about  a  generation  will  have  increased  by  no  less  a 
sum  than  £20,000,000.     This  result,  so  creditable  to  the  caution  and 
foresight  of  the  Actuaries  of  Great  Britain,   has   been  achieved  by 
continuous  stages.      Step  by  step,  the  companies  haye  improved  their 
financial    positions    and     made    due     preparations    for   the   altered 
conditions  under  which  their  business  is  carried  on  and  on  which  their 
valuations  are  dependent.     By  such  means,  a  great  improvement  has 
been  etfected  without  marked,  or  at  least   violent,  disturbance   in  the 
bonus  return  to  participating  policyholders.    It  is  no  idle  thing  to  say 
that  British  Life  Offices  are  in  a  position  of  strength  unknown  at  any 
other  epoch  in  the  history  of  assurance,  and   probably   unequalled  in 
any  other  country  of  the  world — though  it  is   fair  to  remark   that   a 
company,    not     of    British     constitution,     proudly    avers   in    puhlic 
advertisement  itself  to  be  "  the  strongest  life  office  in  the   world"! 
Few  matters  of  greater  interest  to  British  actuaries  will  probably  be 
dealt  with  by  contributors  to  the  proceedings  of  this   Congress  than 
the  movement  in  the  reseryes  of  Foreign  Life  Companies  in  stated 
periods. 

That  the  business  of  Life  Assurance  has  progressed  in  a  remarkable 
degree,  as  regards  its  financial  soundness,  admits  therefore  of  no  dispute. 
But,  save  for  one  important  undertaking,  to  which  a  fuller  reference 
wiU  be  made,  it  cannot  be  said  that  the  development  of  the  principles 
and  methods  of  valuation  made  any  great  headway  during  the  period 
we  are  now  considering.  The  net  premium  method  made  its  position 
secure,  and  the  changes  have  been  in  the  direction  of  employing  the 
Institute  of  Actuaries'  Tables  in  lieu  of  the  other  older  standards,  and  in  a 
reduction  of  the  rate  of  interest.  The  schedule  given  on  pages  82  and  S3 
will  give  a  good  idea  of  the  extent  to  which  matters  moyed  in  both 
respects.  The  introduction  of  the  H^^^^)  Table  in  what  is  termed  a 
valuation  by  the  "combined  Tables  of  the  Institute  of  Actuaries"  was, 
indeed,  an  innovation  of  principle  to  which  attention  should  rightly 
be  called  ;   but  with  this  exception  the  records  of  our  subject  show  no 
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fundamentally  novel  system  to  liave  been  adopted  by  any  office  of 
established  repute. 

The  literature  of  our  subject  does,  however,  contain  an  elaborate 
contribution  in  which  was  constructed  and  most  fully  explained  a  new 
instrument  for  the  valuation  of  a  Life  Office.  We  refer  to  the 
monumental  papers  by  Dr.  Sprague  on  "  Select  Mortality  Tables  " 
{J.I. A.,  xxi,  229  ;  xxii.  391  and  407),  which  may  be  said,  without 
exaggeration,  to  be  one  of  the  chief  works  of  that  distinguished 
writer  on  actuarial  subjects  and  to  mark  out  a  new  and  important 
line  of  development.  These  tables  were  designed  to  be  used  in 
connection  with  the  H^''''  Table,  and  to  show  the  true  reserve  that 
should  be  made  for  a  life-policy  of  any  duration  and  age  at  entry. 
They  also  proved  conclusively  that  the  H^'  Table  did  not  supply  a 
proj^er  basis  for  office  premiums,  and  that  the  net  H^*^  premiums 
commonly  used  in  valuations  were  not  scientifically  sound.  Previous 
investigations  into  the  value  of  selection  among  assured  lives  had 
been  made  in  earlier  years :  a  most  enlightened  paper  was  written  by 
the  late  J.  A.  Higham  as  far  back  as  March  1850  (see  J.I.A.,  xx,  1.), 
noteworthy  for  the  grasp  of  the  subject  and  true  insight  shown,  as 
well  as  for  its  clearness  and  precision  of  statement.  But  Dr.  Sprague 
carried  the  enquiry  much  further  than  any  of  his  predecessors,  and 
produced  a  series  of  tables  which  would  permit  of  a  valuation  being 
made  of  all  the  (whole  life)  policies  on  the  books  of  a  company  with 
strict  i-egard  to  the  age  at  entry  and  duration  in  every  case.  No  Life 
Office  has,  it  is  true,  ever  faced  the  formidable  task  of  employing 
Dr.  Sprague's  Select  Tables  in  computing  its  reserves  ;  though  it  is 
not  unreasonable  to  assume  that,  had  the  conditions  of  Life  assurance 
remained  as  they  were  when  his  papers  were  produced,  some  scheme 
of  classifying  policies  in  groups  of  age  at  entry,  and  then  applying 
the  select  tables,  would  have  been  devised.  The  greater  variety  of 
modern  policies  of  assurance  in  form  and  method  has,  however, 
enormously  increased  the  labour  that  would  be  involved  by  the  use  of 
select  tables  in  computing  reserves.  Whole-Life  policies,  which 
twenty  years  ago  formed  the  overwhelming  majority  of  assurance 
contracts,  can  no  longer  absorb  the  attention  of  actuaries  in  their 
plans  for  carrying  out  the  machinery  of  valuation.  Endowment 
assurances  are  rapidly  becoming  a  large  proportion  of  the  total ;  and 
special  assurances,  of  one  sort  and  another,  certainly  tend  to  increase. 
Thus  the  process  of  valuation  is  made  unavoidably  more  complicated 
and  the  adoption  of  highly  elaborate  methods  which  would  be 
workable  in  the  case  of  one  homogeneous  class  is  not  practicable.  For 
this  reason,  it  is  scarcely  probable  that  Life  Offices  will  see  their  way 
to  use  select  tables  in  a  complete  manner  ;  though  select  reserves  wiU 
doubtless  continue  to  be  regarded  as  the  criterion  and  standard  by 
which  the  results  produced  by  the  use  of  general  (or  "  aggregate  ") 
tables  must  be  constantly  tested. 

Before  closing  this  section  of  our  brief  historical  survey,  a  feature 
that  marks  out,  as  worthy  of  special  note,  certain  recent  valuation 
returns  of  some  of  the  strongest  Life  Offices  may  be  lightly  touched 
upon.  This  consists  in  the  use  of  a  different  net  premium  to  that 
which  the  valuation  basis  would  prescribe  in  the  undeviating  applica- 
tion of  the  net  premium  system.  It  takes  various  forms — sometimes 
"  a  special  reserve  is  made  to  bring  the  loading  reserved  "  up  to  a 
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minimum  percentage ;  in  another  case,  the  net  premium  has  been 
taken  at  a  higher  rate  of  interest  than  is  used  in  the  valuation  units. 
But,  alike  in  all  instances,  the  desire  has  been  to  augment  the  margin 
available  for  the  necessary  expenses  of  carrying  on  the  business  of  the 
office,  and  to  forestall  the  criticism  of  the  ignorant  or  unthinking, 
that  a  valuation  is  unsound  which  fails  to  leave  intact  a  sufficient 
loading  to  meet  expenses.  This  view  we  shall  later  on  endeavour  to 
prove  to  be  utterly  fallacious.  The  difficulty  thus  sought  to  be  met 
is,  however,  a  consequence  of  strengthening  reserves  without  any 
concurrent  reconsideration  or  modification  of  the  office  premiums  at 
which  assurances  are  granted.  It  is,  moreover,  a  testimony  to  the 
fact,  that  there  can  be  no  fixed  and  unimpregnable  principles  in  a 
business  which  is  carried  on  under  constantly  varying  conditions. 
The  unassailed  tenets  of  a  generation  ago  may  need  to  be  revised  in 
the  light  of  existing  practice  and  circumstance.  In  this  direction, 
we  may,  at  any  rate,  say  that  the  net  premium  system  seems  likely  to 
encounter  criticism  once  more,  with  what  results  the  future  will  show. 

4.  The  Distbibution  of  Subplus,  1870-1900. 

The  schedule  of  52  selected  companies  given  on  pages  82  and  83  has 
been  turned  to  account  for  the  purpose  of  arriving  at  an  estimate  of 
the  changes  that  have  taken  place  in  the  systems  adopted  in  the 
apportionment  of  the  surplus  among  those  policies  entitled  to 
participate  therein.  A  separate  statement  was  compiled  showing  the 
first  and  last  valuation  falling  due  in  the  30  years,  respectively. 
The  full  details  are  not  now  given,  as  it  is  thought  a  brief  summary 
containing  the  number  of  offices  employing  each  of  the  well-known 
systems  will  be  sufficient.     This  is  accordingly  appended. 

Comparison  of  Methods  of  Distribution  of  Profits  in  use  hy  52 
British   Offices. 


Method 

First  distributioon 

after  1870 
No.  of  Companies 

Last  distribution 

prior  to  1900 
No.  of  Companies 

1.  Premium  (or  loading)  system     . 

2.  Re-assurance  method 

3.  (a)  Uniform  Reversionary  Bonus 
{b)  Compound    .... 

4.  Contribution  methods 

6.  Other  methods  .... 

11 
7 

11 
9 
4 

10 

5 
2 

17 
13 

7 
8 

52                             52 

The  chief  lesson  to  be  drawn  from  these  figures  is  the  growing 
popularity  of  the  Uniform  and  Compound  lleversionary  Bouus 
Methods.  The  former  now  shows  17  adherents,  as  against  11,  and 
the  latter  13,  as  against  9.  The  older  systems,  discussed  in  an  earlier 
section  of  this  paper,  have  lost  ground,  and  the  scientific 
"  Contribution  Method  "  has  not  succeeded  in  adding  materially  to 
its  votaries,  owing,  no  doubt,  to  the  difficulties  of  application.  It 
will  be  curious  to  see  what  has  led  to  the  adoption  by  the  majority  of 
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offices  of  the  uniform  and  compound  reversionary  methods. 
Grreat  simplicity  in  its  ap2:)hcation  is  perhaps  its  cliief  claim  to 
favour ;  a  smoothness  or  regularity  in  its  results,  the  ease  Avith 
which  its  basis  and  principles  can  be  explained  to  the  non-expert  and 
comprehended  by  them ;  these  advantages  also  count  for  something. 
But  they  are  in  themselves  not  enough;  and  the  methods  would  never 
have  become  so  generally  adopted  had  it  not  been  that  the 
investigations  of  trained  actuaries  had  proved  that  they  could  bo 
defended  on  grounds  of  equity,  having  regard  to  the  proper  relation 
that  should  always  exist  between  benefit  and  contribution.  Years 
back,  W.  P.  Pattison,  Dr.  Sprague,  and  many  other  writers :  more 
recently  Mr.  A.  Hevvat,  the  late  A.  W.  Sunderland,  the  late 
H.  J.  Kothery,  Mr.  G.  J.  Lidstone  and  Mr.  H.  W.  Andras,  showed 
that  the  uniform  and  compound  reversionary  bonus  plans  could  be 
made  equitable  by  calculating  or  adjusting  premiums  with  that 
special  end  in  view,  and  indeed,  that  current  rates  of  premium  Avere 
not,  speaking  generally,  inconsistent  with  the  fairness  of  these 
systems.  It  is  convenient  to  deal  with  the  two  systems  together, 
in  historical  argument,  as  the  actual  difference  in  the  premium 
required  to  provide  the  respective  benefits  is  trifling,  and  the  greater 
appropriateness  of  one  or  the  other  will  usually  depend  rather  on  the 
sources  of  profit  in  any  individual  office  than  upon  its  scale  of  rates 
of  premium.  A  gi'eat  point  was  gained  in  popularizing  these  methods 
when  it  Avas  established  that  it  applied  Avith  tolerable  consistency  to 
the  case  of  endoAvment  assurance  policies,  in  which  respect  one  of  the 
highly  scientific  modern  "  Contribution  Methods  "  produced  results 
which  it  Avould  be  difficult  to  justify  or  account  for  on  broad  grounds. 
Thus  Ave  may  say  that  the  practical  requirements  of  business  and  a 
due  regard  to  scientific  considerations  combined  to  make  the  uniform 
and  compound  reversionary  bonus  methods  the  staple  systems  for  the 
division  of  surplus  among  participating  policies :  and  it  is  a 
circumstance  Avorthy  of  note  that  not  a  single  compan}^  which  has,  in 
the  course  of  the  last  thirty  years,  once  adopted  these  methods  has 
abandoned  them  in  favour  of  any  other  method  involving  a  different 
principle,  though  a  few  changes  from  the  uniform  to  the  compound, 
and  vice  versa,  may  be  discovered.  Against  these  facts,  the 
legitimate  charge  of  inelasticity,  of  failure  to  take  account  of 
changes  of  valuation  basis  or  of  the  origin  and  incidence  of  the 
surplus,  has  been  ineffectual. 

5.  Summary  and  Conclusion. 

Having  endeavoured  to  trace  the  devolopment  of  our  subject  in 
bare  outline — the  great  difficulty  having,  in  fact,  been  to  refrain  from 
dealing  Avith  the  many  fascinating  matters  of  interest  which  lay  so  close 
to  the  main  theme,  but  Avhich  have  been  left  untouched  in  the  view  that 
they  Avere  episodes  in  the  story  Avhose  plot  and  leading  incidents  we 
Avere  alone  here  concerned  Avith — Ave  now  ask  permission  to  devote 
some  attention  to  the  tendency  of  modern  practice  and  theory,  and 
the  outlook  for  the  future. 

In  no  respect  have  the  many  grave  questions  involved  in  the 
valuation  of  the  liahilities  of  a  Life  Office  and  the  distribution  of 
surplus  among  its  members,  been  more  vitally  affected  than  by  the 
fall   in   the   rate   of  interest   yielded   by  investments   suitable   for 
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assurance  funds.  It  has  forced  all  companies  to  reconsider  the 
standard  of  their  reserves,  and  many  to  recast  their  systems  of 
distribution.  The  remarkably  low  yield  of  British  Government 
securities  has  been  held  in  some  quarters — without  sufficient  authority', 
we  think, — to  indicate  the  pitch  to  which  the  rate  of  interest  may 
decline  in  a  not  far  distant  time.  Calculations  have  been  made  of  the 
reserves  for  Life  policies  on  the  assumption  that  the  rate  of  interest, 
starting  from  its  present  level,  will  steadily  diminish  in  a  given 
proportion  ;  and  the  results  have  not  tended  to  allay  anxiety,  inasmuch 
as  they  prove  that  the  future  rates  affect  reserves  much  more 
materially  than  the  present.   (See  J. I. A.,  xxxi,  330;  xxxii,  272.) 

Now  the  first  thing  to  bear  in  mind  in  this  connection  is  that  the 
business  of  Life  Assurance  could  be  carried  on  perfectly  well  if 
interest  were  to  disappear  altogether '5.  The  transitional  period 
would,  of  course,  deal  hardly  with  companies  in  respect  of  existing 
contracts  upon  which  premiums  were  payable  which  had  been 
calculated  on  the  basis  that  interest  at  a  certain  rate  would  be 
realized;  and  companies  would  need  to  husband  all  their  resources  and 
strengthen  their  reserves  to  the  maximum.  But  if  we  assume  that  no 
interest  is  earned,  and  that  all  the  expenses  of  the  business  can  be 
provided  for  out  of  the  miscellaneous  profits,  life  assurance  might  be 
just  as  useful  and  beneficent  a  means  of  thrift  and  of  equalizing  the 
chances  of  death  as  ever,  provided  that  the  premiums  were  duly 
adjusted.  Companies  would  then  have  to  charge  net  premiums  based 
on  the  probabilities  of  life  alone ;  and  it  may  be  worth  while  to  see 
what  they  would  be  and  how  they  compare  with  present  standards. 
The  following  table  gives  such  rates,  on  the  basis  of  H-^'  mortality, 
termed  0  per-cent  rates,  which  are  contrasted  with  the  3  per-cent 
rates  by  the  same  table,  together  with  some  specimen  endowment- 
assurances  rates  on  both  assumptions. 

Taule  I. 

Wliole-Life  Assurances. 

Comparison  of  Net  Premiums  H"  0  per-cent  and  H*^  3  per-cent. 


Ase 

AsxcAL  Premium  per-cent 

Diflerence 

H"  0/ 

H"  3 ,/ 

10 

1-968 

1-064 

•904 

15 

2138 

1-227 

•911 

20 

2-350 

1-427 

•923 

25 

2-570 

1-625 

•945 

30 

2-843 

1-880 

•962 

35 

3-173 

2193 

•980 

40 

3-582 

2-589 

•993 

45 

4-117 

3114 

1003 

50 

4-805 

3-801 

1-004 

55 

5-727 

4-725 

1-002 

60 

6-978 

5-987 

-991 

65 

8-688 

7-705 

-983 

70 

11-111 

10-148 

-963 

75 

14-535 

13-585 

-950 

80 

19-157 

18-174 

•983 
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Endowment  Assurances. 
Comparison  of  Net  Premiums  'iP^  0  per-cent  and  H"'  3  per-cent. 


Age 
20 

Death  or  50 

Death  or  55 

Death  or  60 

Death  or  (i5 

H»0% 

HM3% 

Diff. 

HMO% 

HM3% 

Diff. 

H5«0% 

HM3% 

Diff. 

HMO% 

HM3% 

Oi 

3-726 

2-521 

1-205 

3-280 

2-131 

1-149 

2-959 

1-864 

1-095 

2-728 

1-682 

1-% 

25 

4-416 

3-156 

1-260 

3-784 

2-587 

1-197 

3-351 

2-212 

1-139 

3-048 

1-963 

11 

30 

5-452 

4-133 

1-319 

4-493 

3-244 

1-249 

3-877 

2-694 

1-183 

3-464 

2-342 

1'] 

35 

7-154 

5-762 

1-392 

5-539 

4-231 

1-308 

4-600 

3-366 

1-234 

4-010 

2-844 

I'i 

40 

10-516 

9-021 

1-495 

7-255 

5-873 

1-382 

5-667 

4-373 

1-294 

4-762 

3-547 

1< 

45 

20-524 

18-825 

1-699 

10-654 

9-169 

1-485 

7-425 

6-060 

1-365 

5-880 

4-609 

1^ 

50 

20-681 

18-986 

1-635 

10-863 

9-389 

1-474 

7-691 

6-348 

11 

55 

20-920 

19-232 

1-688 

11-198 

9-746 

b 

60 

21-327 

19-648 

li 

A  very  curious  feature  of  these  figures  is  that  for  all  ages  the 
difference  between  the  two  whole-life  scales  is  practically  constant  at 
1  per  100  assured.  Thus,  allowing  for  the  fact  that  modern  rates 
bear  a  fair  margin  on  the  H*^  3  per-cent  net  premiums,  we  should 
have  to  add  only  1  per  100  assured  to  existing  rates  if  interest 
were  to  disappear  altogether !  As  large  a  charge  as  this  is  already 
made  to  compensate  for  specially  hazardous  occupations,  or  residence 
in  the  tropics ;  and  no  one  could  venture  to  say  that  life  assurance 
would  be  impracticable  under  such  a  tariff. 

Of  course,  the  reserves  to  be  held  in  hand  under  the  imaginary 
conditions  would  be  very  much  larger  than  those  in  which  the 
liabilities  are  discounted  at  a  given  rate  of  interest  over  a  long  period 
of  time.  Before  dismissing  the  illustration,  a  few  specimens  of  the 
0  per-cent  reserves  may  be  given,  side  by  side  with  the  3  per-cent 
reserves. 

Table  II. 

Comparison  of  Values  of  Policies  H"^  0  per-cent  and  H''  3  per-cent 
Whole-Life  Assurances. 


Age  at 

No.  OF  Years  in  Force 

5 

15 

30 

50 

Entry 

0% 

3°^ 

^% 

3°^ 

ot 

3°^ 

0°^ 

3°^ 

20 

8-58 

4-36 

25-94     15-00 

51-22 

35-35 

78-85 

66-77 

30 

10-40 

6-14 

30-96 

20-48 

59-17 

46-16 

85-16 

77-27 

40 

13-00 

8-71 

37-46 

27-96 

67-76 

57-88 

89-76 

84-93 

50 

16-10 

12-10 

44-88 

36-78 

74-92 

68-16 

60 

19-68 

1618 

51-99 

46-05 

80-04 

75-62 

Endowment  Assurance  payable  a 

death  or  60 

20 

11-70 

6-80 

35-67     23-93      7276 

1 

61-17 

.  -i 
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Such  figures  as  these  have  naturally  no  value  in  the  present  day, 
nor  probably  ever  will  have.  But  they  lend  point  to  the  argument 
(whose  strength  and  cogency  we  are  strongly  convinced  of)  that  any 
marked  decline  in  the  rate  of  interest  should  form  the  occasion 
for  a  reconsideration  of  the  premiums  charged  by  companies. 
Outside  the  British  Isles  this  principle  is  indeed  already  acted  upon. 
In  Canada,  for  instance,  the  decision  of  the  Dominion  Legislature  to 
introduce  S^  per-cent  instead  of  4^  per-cent  into  the  Government 
standard  of  reserve  for  Life  Offices  has  led  the  companies  concerned 
to  combine  for  the  purpose  of  increasing  their  rates  all  round.  But 
in  Great  Britain  the  basis  of  valuation  and  the  basis  appropriate  for 
the  calculation  of  premiums  for  new  assured  persons  have  materially 
changed  without  the  companies  thinking  any  increase  of  premiums 
expedient  or  incumbent.  One  case  only  occurs  to  memory  in  which 
the  office  scale  of  premiums  has  been  increased  in  late  years,  though 
it  should  be  mentioned  that  in  several  instances  the  rates  derived 
from  the  whole-life  premiums  by  commutation — such  as  single 
premiums  and  limited-payment  premiums — have  been  put  on  a  higher 
level  by  the  use  of  a  lower  rate  of  interest  in  the  conversion.  On 
the  other  hand,  several  companies  have  decreased  their  non-profit 
premiums,  notwithstanding  the  poorer  outlook  as  regards  the  future 
yield  of  investments  and  the  large  augmentation  that  has,  in  view  of 
this  circumstance,  been  made  to  their  reserves.  And  in  certain  cases 
the  office  premiums  (on  non-participating  assurances)  are  actually 
less  than  the  net  premiums  according  to  the  valuation  basis  in  use ! 
That  this  is  not  a  mere  exaggeration  of  language  is  seen  from 
a  table  given  below  showing  the  average  non-profit  rates  of 
66  companies  transacting  business  in  the  United  Kingdom,  and 
giving  the  net  premiums  by  the  H^'  Table  at  2^  per-cent  interest 
for  comparison.  Several  companies  now  value  at  2|  per-cent,  and  a 
good  many  instances  will  be  found  of  the  net  valuation  premium 
exceeding  the  full  office  premium. 

Comparison  of  average  Non-profit  Whole-Lift-  Sates  ofQQ  Companies 
transacting  business  in  the  United  Kingdom  a7id  YP^2\ per-cent 
premiums. 


Age 

Average  Premium 
per-cent 

H"  •2i  per-cent  net 

21 

1-683 

1-576 

25 

1-829 

1-742 

30 

2-079 

2-003 

33 

2-387 

2-322 

40 

2-796 

2-723 

45 

3-329 

3-253 

50 

4-029 

3-943 

55 

5-012 

4-870 

60 

G-333 

6-134 

In  point  of  consistency  and  common  sense,  we  think  the  Canadian 
course  superior  to  the  British ;  nor  do  we  believe  that  it  will  be  found 
practical  for  long  to  neglect  the  "  cost  of  production  ",  and  pay  a  too 
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exclusive  regard  to  considerations  of  competition  in  current  premium 
tariffs.  Many  of  the  scales  of  premiums  at  present  in  use  are  based 
upon  -i  per-cent  interest,  as  will  be  evident  from  a  comparison  of  any 
compilation  of  the  premiums  of  the  various  companies  with  those 
specimen  rates  suggested  by  Dr.  Sprague  nearly  eighteen  years  ago 
(see  J. I. A.,  xxii,  396).  Now  the  employment  of  4  per-cent  for  such 
a  purpose  is  no  longer  a  matter  that  would  be  seriousl}'  entertained ; 
so  that,  unless  the  expenses  of  obtaining  new  assurances  and  managing 
the  entire  business  of  an  office  are  less  than  they  were  eighteen  years 
ago,  rates  such  as  these  are  based  on  false  assumptions.  But  as  to 
the  expense  of  new  business,  it  is  notorious  that  it  is  rather  higher 
than  lower  ;  and  on  this  ground  alone,  rates  ought  probably  to  be  put 
up  for  logical  reasons.  The  question  is  one  of  the  greatest  importance 
to  Life  Offices,  and  delay  in  grappling  with  it  is  only  justiHed  by  the 
fact  that  we  are  on  the  eve  of  the  publication  of  the  results  of  the 
new  collective  experience  of  assured  lives,  the  joint  work  of  the 
Institute  and  Faculty  of  Actuaries.  If  the  net  premiums  of  the  new 
Table  should  not  be  materially  less  than  those  of  the  H'^^  Table,  it 
will  be  most  desirable — we  might  almost  say,  imperative — in  the 
common  interest,  that  the  premiums  charged  by  Life  Assurance 
Companies  in  Great  Britain  should  be  increased. 

The  same  potent  factor  in  life  assvirance  enters  just  as  largely 
into  the  question  of  the  proper  basis  for  reserves  as  it  does  into  that 
of  the  proper  basis  for  office  premiums.  We  have  seen  that  the  net 
premium  method  was  the  embodiment  of  two  great  principles :  the 
use  of  a  "  normal  or  true  "  mortality  table,  and  the  valuation  as  an 
asset  of  the  mathematical  net  premium  onl^',  whereby  the  future 
loading  was  left  intact  as  a  provision  for  expenses,  contingencies,  and 
(in  participating  cases)  profits.  But  the  reduction  in  interest  has 
naturally  led  to  a  lower  rate  being  used  in  valuations,  and  therefore  a 
larger  net  premium  being  valued.  And  as  the  office  premium  is  a 
fixed  quantity,  each  change  in  this  direction  has  reduced  the  loading 
left  over  for  future  expenses  and  profits  ;  until  at  the  present  moment 
there  are  offices  whose  non-profit  premiums  are  practically  equal  to 
their  valuation  net  premiums,  so  that  no  loading  at  all  is  reserved  for 
future  purposes.  How  does  the  net  premium  method  justify  itself  in 
circumstances  such  as  these  ?  It  is  indeed  difficult  to  say.  The 
popular  idea  among  business  men,  not  so  very  long  ago,  was  that  if  a 
company  left  untouched  its  future  loadings,  and  they  formed  a  larger 
percentage  of  the  premium  revenue  than  the  total  expenses,  the 
financial  position  was  satisfactory  ;  and  this  was  quite  a  common  line 
of  comment  in  the  better  informed  insurance  journals.  But  by  largely 
increasing  its  reserves,  and  therefore  improving  its  financial  position, 
a  company  would  invite  criticism,  according  to  this  criterion,  which 
would  be  less  and  less  favourable,  until  the  reductio  ad  ahsurdum 
would  be  reached  at  the  point  when,  owing  to  an  exceptionally  strong 
basis,  the  net  premiums  valued  (the  same  elements  of  interest  and 
mortality  being  involved  in  the  valuation  factors)  would  be  equivalent 
to  the  total  office  premiums  receivable,  and  no  provision  at  all  would 
be  made  for  future  expenses  and  profits  out  of  the  premiums  !  Com- 
petition refuses  to  allow  itself  to  be  bound  by  any  cast-iron  theoretical 
system  of  valuation,  or  rates  of  premium  would  have  increased  as  the 
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net  premiums  valued  increased.  But  this  would  only  have  put  the 
matter  right  as  regards  the  newly-effected  policies ;  and  the  whole 
anomaly  would  remain  in  respect  of  the  older  contracts  put  upon  the 
books  when  the  reserves  were  so  much  lighter  and  an  adequate  loading 
was  shown  at  valuation.  Look  at  it  how  we  will,  there  is  something 
in  modern  tendencies  to  weaken  the  foundations  of  the  net  premium 
system  of  valuation.  We  may  either  face  the  difficulty  boldly,  and 
say  that  future  expenses  are  left  to  be  discharged  out  of  surplus 
interest  and  miscellaneous  profits;  or  we  may  elect  to  make  a  suitable 
deduction  from  the  gross  premiums  (or,  what  is  the  same  thing  in 
the  case  assumed,  the  net  premiums)  to  form  a  provision  for  the 
working  charges.  But  in  either  event,  there  is  a  departure  from  the 
principles  so  often  expounded  as  being  the  essence  of  the  method,  and 
the  ark  is  left  with  weak  defences. 

Nearly  fifty  years  ago,  the  late  John  Finlaison — the  first  President 
of  the  Institute  of  Actuaries — deposed  as  follows  :  "  I  never  saw  nor 
"  can  I  conceive  the  case  of  an  office  accepting  premiums  that  would 
"  be  below  the  full  arithmetical  risk."  Again  "  If  it  were  conceivable 
"  that  any  office  would  insure  at  premiums  below  the  arithmetical 
"  premiums,  that,  I  confess,  is  a  course  that  would  lead  to  insolvency, 
"  but  I  never  saw  it.  The  mercantile  premium  is,  of  course,  always 
"  more  than  the  arithmetical  premium,  so  as  to  leave  a  margin  of 
"  profit."  {See  Evidence  before  Select  Committee  on  Assurance 
Associations,  1853,  Q.  694  and  698). 

The  circumstances  of  to-day  are  not  those  of  1853.  Comi^anies 
now  accept  premiums  less  than  their  valuation  net  premiums,  and 
insolvency  does  not  ensue,  but,  on  the  contrary,  prosperity.  And  so 
it  is  with  the  net  premium  method.  Devised  more  than  half  a  century 
ago  to  correct  grave  faults  in  systems  then  in  vogue,  and  to  satisfy 
the  scientific  conscience  ;  strongly  supported  as  it  has  been  down  to 
the  present  times  as  being  the  safest  and  most  trustworthy  means  of 
estimating  assurance  liabilities  ;  it  now  has  to  stand  the  brunt  of 
examination  in  conditions  unforeseen  and  the  slow  growth  of  years  ; 
and  it  can  cause  no  surprise  that,  its  powers  of  adaption  being  limited, 
it  ceases  to  have  a  general  applicability. 

For  these  reasons  it  seems  quite  within  the  bounds  of  possibility 
that  the  twentieth  century  will  record  the  supersession  of  the  net 
premium  system  by  some  other  method,  more  elastic,  flexible,  and 
adaptable  to  changing  conditions — one  that  will  follow  more  closely 
the  known  facts  and  elements  in  the  case  of  offices  of  varying  status 
and  characteristics,  and  not  impose  too  inexorable  a  scale  of  measure- 
ment all  round.  But  so  complex  is  the  problem,  so  manifold  the 
factors,  so  various  the  conditions,  that  a  long  process  of  evolution  will 
probably  be  gone  through  before  a  solution  is  reached.  The  new 
method  will,  we  may  conjecture,  pay  more  regard  to  the  office 
premium  payable  under  a  contract  of  assurance  than  does  the  [net 
premium  method.  It  may  take  account  of  the  great  discrepancy  in 
the  cost  of  obtaining  new  policies  and  of  managing  old  business, 
though  this  is  not  so  certain.  But  the  position  of  the  strongest 
companies  of  to-day  in  connection  with  their  valuation  reserves 
prepares  us  for  a  change  when  their  number  shall  be  reinforced,  as 
it  is  bound  to  be  sooner  or  later,  by  a  large  body  of  adherents.     And 
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a  new  generation  of  actuaries  will  have  this  and — in  spite  of  the 
absurd  view  often  heard  expressed  that  the  actuarial  field  has  been 
already  exhaustively  cultivated — many  other  equally  important 
questions  as  the  task  which  they  must  undertake  to  justify  their 
existence. 

Nor  is  the  outlook  much  clearer  as  far  as  methods  of  distribution 
are  concerned.  At  present,  scientific  opinion  may  be  said  to  be 
chiefly  taken  up  in  discussing  the  rival  merits  of  the  uniform  or 
compound  reversionary  bonus  systems  and  the  "  contribution " 
systems  which  allot  the  surplus,  in  some  measure,  according  to  the 
ascertained  sources  of  profit.  The  latter  are  the  lineal  successors  of 
the  older  "contribution"  method  of  Sheppard  Homans,  and  aim  at 
a  literal  fulfilment  of  the  maxim  that  the  surj^lus  should  go  to  those 
who  have  created  it,  in  the  proportion  of  their  respective  contributions. 
Two  forms  of  this  method  are  now  practised.  One,  known  as 
Dr.  Sprague's  (or  the  Equity  and  Law)  plan^^,  divides  the 
surplus  into  two  parts,  the  excess  interest  realized  over  the  valuation 
rate  forming  one  part,  and  the  balance  of  surplus  the  other.  The 
former  is  then  distributed  in  proportion  to  the  reserves  on  which  the 
excess  interest  has  been  earned,  and  the  latter  in  proportion  to  the 
premiums  paid  in  the  valuation  period.  The  second  method,  known 
as  Mr.  T.  G.  C.  Browne's  (or  the  Gi-uardian)  method  ^^, 
distributes  the  surplus  into  three  groups  by  special  analysis,  the  first 
being  the  profit  from  loadings  (after  deduction  of  all  expenses)  ;  the 
second,  the  profit  from  excess  interest ;  and  the  third,  that  arising 
from  favourable  mortality.  The  last-named  result  is  then  allotted  to 
the  first  and  second  groups  in  rateable  proportion ;  and  the  two 
quantities  thus  deduced  are  divided  in  the  ratio  of  the  loadings  and 
the  reserves  (at  the  end  of  the  period)  respectively. 

Thus  both  of  these  contribution  methods  are  elaboi'ate,  if  not 
indeed  cumbrous  in  application.  But  if  this  were  the  only  objection, 
the  ingenuity  of  actuaries  might  be  depended  upon  to  simplify  the 
process  or  arrive  at  a  rough  apjjroximation  to  its  results  by  easy 
machinery.  Unfortunately  other  defects  come  to  light  in  examining 
the  practical  effects  of  these  methods.  Dr.  Sprague's  method  is 
found  to  cast  the  mortality  fluctuations  very  largely  upon  recently 
entered  policies,  though  they  are  more  probably  attributable  to  the 
working  of  the  older  contracts ;  and  thus  to  benefit  the  younger 
members,  or  the  reverse,  according  as  the  mortality  result  is  favourable 
or  otherwise.  Mr,  Browne's  method,  by  its  rateable  apportionment 
of  mortality  profit  or  loss  between  excess  interest  earnings  and 
loadings,  avoids  to  a  partial  extent  this  drawback ;  but  it  loses 
something  of  its  scientific  exactness  by  reason  of  the  fact  that  any 
alteration  of  the  valuation  basis  (and  therefore  of  the  loadings)  affects 
the  shares  which  the  new  and  old  members  respectively  take  in  the 
mortality  profit,  which  does  not  practically  depend  on  the  valuation 
basis  at  all.  So  that  if  the  valuation  basis  of  a  company  using  this 
method  were  so  greatly  strengthened  that  the  loading  profit  dis- 
appeared, the  mortality  profits  would  all  go  to  swell  the  interest 
profits  divisible  according  to  the  reserves,  and  therefore  apportionable 
almost  exclusively  among  old  contracts.  Now,  whether  mortality 
profit  ma}'  be  reasonably  so  divided  is  a  question  for  discussion  and 
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investigation,  though  unless  a  select  table  is  used  in  determining  the 
result  much  o£  the  so-called  mortality  profit  is  merely  "  suspended 
mortality  "  in  respect  of  new  policies  entirely,  which  cannot  by  any 
stretch  of  actuarial  conscience  be  deemed  to  be  the  contribution  of 
older  policies  to  surplus.  However,  our  present  contention  is  not 
that  any  given  result  of  the  working  of  the  scheme  at  any  point  of 
time  cannot  be  justified,  but  that  a  system  which  deals  with  mortality 
profit  without  any  regard  to  its  sources  and  origin  loses  claim  to 
scientific  exactitude,  and  can  only  be  supported  on  other  and 
practical  grounds. 

These  points  have  been  ably  investigated  by  writers  to  whom 
references  are  subjoined ;  and  we  shall  not  do  more  than  say  that  to 
advise  a  company  to  adopt  either  of  the  "contribution  methods" 
above  discussed  is  not  to  open  up  for  it  a  haven  of  refuge  from  the 
perplexing  requirements  of  the  problem.  Rather  would  it  be  to 
launch  it  upon  a  troubled  sea  where  the  soundings  would  need  to  be 
taken  at  frequent  intervals,  and  the  course  perhaps  varied  from  time 
to  time. 

But  if,  for  a  moment,  we  recur  to  Dr.  Sprague's  method,  and 
imagine  a  case  of  a  company  valuing  at  a  full  rate  of  interest  and 
consequently  making  little  or  no  excess  interest,  the  application  of 
this  plan  becomes  identical  with  that  of  the  old  "  premium  (or 
loading)  system ",  {see  p.  79)  which  was  adopted  for  so  long  a 
period  by  many  companies.  This  gave  a  constant  cash  ratio  at  all 
divisions  of  profit  after  the  first,  and,  on  the  assumption  of  a  uniform 
rateable  surplus,  reversionary  bonuses  diminishing  at  each  successive 
distribution  resulted.  Each  time  the  basis  of  valuation  is  strengthened 
by  the  use  of  a  lower  rate  of  interest,  a  certain  amount  of  surplus 
is  withdrawn  mainly  from  the  older  members.  This  requires 
at  once  an  adjustment  to  be  made  in  the  system  of  distribution,  as 
henceforth  interest  profit  will  accrue  which  will  benefit  policies  of 
long  standing,  and  in  the  meantime  they  are  bearing  by  far  the 
larger  share  of  the  burden  of  increasing  the  reserves.  Eventually, 
when  the  valuation  standard  has  been  placed  upon  the  highest  level, 
no  further  drafts  upon  surplus  will  probably  be  required,  and  the 
interest  profit  will  be  at  a  maximum.  Again,  this  condition 
necessitates,  in  fairness,  re-adjustment  of  the  profit-rights  of  various 
classes  of  members  in  favour  of  those  of  long  duration. 

Hence,  after  considerable  experience  of  such  matters,  we  have 
come  to  the  conclusion  that  a  fair  method  of  distribution  for  a 
company,  having  average  rates  of  premium  and  no  very  marked 
characteristics,  whose  reserves  are  in  process  of  being  brought  to  the 
high  level  of  strength,  is  the  uniform  reversionary  bonus  method. 
And  further  that,  for  companies  whose  reserves  stand  in  little  or  no 
need  of  further  augmentation,  the  compound  reversionary  bonus 
method  has  much  to  recommend  it.  And  thus,  if  there  is  one  method 
more  than  another  among  the  several  existing  systems  which  is  likely 
to  gain  favour  in  the  20th  century,  we  may  hazard  the  opinion — in 
spite  of  the  dangers  of  prophecy — that  it  is  the  compound  rever- 
sionary bonus  plan.  Once  let  the  idea  be  admitted  that  it  is 
appropriate  to  declare  "reversionary  dividends"  on  the  capital 
assured,  and  that  the  oldest  policies  that  more  largely  bear  the  cost 
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of  the  increases  in  reserves  should  be  preferentially  treated,  and  this 
method  for  its  simplicity  and  convenience  will  be  found  worthy  of 
much  consideration.  Its  inelasticity  can  be  surmounted,  for  new 
policies,  by  an  adjustment  of  rates  whenever  any  great  or  permanent 
change  takes  place  in  the  conditions  under  which  Life  Assurance  is 
carried  on ;  and  for  existing  policies,  by  augmenting  the  reserves  so 
as  to  leave  an  appropriate  margin  of  interest  available  for  bonus 
purposes.  Many  authorities  have  expressed  the  view  that  a  margin 
of  1  per-cent  in  the  interest  is  sufficient  to  justify  the  adoption  of  this 
method,  in  which  we  concur.  More  minute  investigations  will 
probably  be  made  in  future  with  the  object  of  showing  the  real 
incidence  of  profit  from  mortality,  surrenders,  lapses  and  other 
sources ;  and  there  is  little  reason  to  fear  that  they  will  prove 
detrimental  to  the  continuance  of  the  compound  reversionary  bonus 
method. 

This,  however,  is  for  the  future  to  disclose.  A  retrospect  over 
the  long  years  covered — however  inadequately — by  the  present  essay 
teaches  us  a  lesson  of  humility.  It  gives  us  a  story  of  constant  ebb 
and  flow,  of  change  of  valuation  methods,  change  of  distribution 
methods,  change  of  practice  and  theory,  change  of  financial  and 
commercial  conditions  above  all.  It  is  then  simply  to  court  rebuke 
for  us  to  usurp  authority  or  dogmatize  with  an  air  of  decision  on 
the  problems  of  to-day  or  the  solutions  of  to-morrow.  Let  us 
refrain  from  indulging  in  hard  and  fast  opinions  on  matters  always 
liable  to  change.  And  let  us  remember  that  science  never  recedes  ; 
that  the  march  is  ever  forward ;  that  just  as  we  recall,  with  some- 
thing akin  to  amazement,  the  heresies  of  the  past,  so  a  future 
generation,  with  extended  view  and  enlarged  information,  will  deal 
with  our  short-sightedness  and  imperfections  in  much  the  same  spirit. 
The  lesson  of  life  in  its  individual  and  corporate  aspects  is  "  change 
with  continuity  to  combine"  ;  and  the  maxim  applies  to  actuarial 
work  as  much  as  to  any  other  specialized  form  of   human  endeavour. 
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BRITISH    OFFICES   LIFE   TABLES,  1893. 
Joi.vT     Mortality     Investigation     of    the    Institute     of 
Actuaries   and    the    Faculty   of   Actuaries    in    Scotland. 


Official  Symbols  adopted  by  Joint  Gummittee,  12  June  1903. 
A  DESIRE  having  been  expressed  that,  in  order  to  assist  in 
securing  uniformity  on  the  part  of  future  writers  making  use  of 
the  Experience,  an  authorized  set  of  symbols  should  be  adopted 
to  indicate  the  different  sections  of  the  Select  and  Aggregate 
Experience  dealt  with  in  the  Investigation,  the  following  symbols 
were  approved  bv  the  Joint  Committee  at  their  meeting  on 
12  June  1903.  These  will  appear  on  page  v  of  the  Select 
Assurance  Tables  now  about  to  be  published. 

THE  BRITISH  OFFICES  LIFE  TABLES,   1893. 
Full  Aggregate  Tables — Males  : — 

Whole-Life  Participating  Assurances      .          .         0" 
Whole-Life  Non-Participating  Assurances       .         0^"" 
Endowment  Assurances  ....         0^^ 

Assurances  with  Limited  Payments  .         .         0^™ 

Assurances  with  Increasing  Scale  of  Premiums         0"" 
Temporary  Assurances  ....          0^^ 

Contingent  Assurances  ....          0*^^ 

Joint  Assurances  ......         0""" 
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"TrunCxVted  ^^  Aggrkgate  Tables — Males: — 

[0^ 


Wliole-Life  Participating  Assurances  )a\m(5) 


(excluding  the  first  five  years  of  Assurance) 

&c.,  &c.,  &c.,  &c.  &c. 

Select  Tables — Males : — 

Whole-Life  Participating  Assurances       .          .         C^^^ 
&c.,  &c.,  &c.  &c. 

THE  BRITISH  OFFICES  LIFE  ANNUITY  TABLES,  1893. 

Male  Annuitants'  Tables  (Aggregate)      •  •          0"'" 

Male  Annuitants'  Tables  (Select)  •  •          0^""'J 

Female  Lives. 
F  instead  of  M,  and /instead  of  m  throughout. 


EREATA. 

British  Offices  (0^^)  Life  Tables,  1893.      Page  63  :— 

Temporary  Annuities,  3  per-cent  a^^.^^.  For  19*652,  read 
16-652. 

Unadjusted  Data  : — 

Endowment  Assurances  and  Minor  Classes  of  Assurance. 
Introduction,  page  ix.  Joint  Life  Assurances — 
Female  lives.  Years  of  Eisk  "After  Ten  Years." 
For  41,090,  read  41,093. 


CORRESPONDENCE. 


INSTITUTE   OF   ACTUARIES'  TEXT-BOOK,   Piut   I  (New  Edition).     I 
To  the  Editor  of  the  Journal  of  the  Institute  of  Actuaries. 

SiE, — Mj  attention  has  been  drawn  from  time  to  time  to  sundry 
mistakes  and  misprints  in  the  New  Edition  of  the  Text-Book,  Part  I. 
I  append  a  list  of  these  in  the  belief  that  it  will  be  a  convenience 
to  future  students  of  the  book  to  be  able  to  refer  to  them  in  the 
Journal,  and  in  the  hope  that  few  (if  any)  errors  still  remain 
undetected.  It  has  not  been  thought  necessary  to  include  obvious 
typographical  errors — such  as  defectively  printed  brackets — a  few  of 
which  (varying,  probably,  from  copy  to  copy)  may  occur  in  the  book. 

I  am  indebted  to  Mr.  D.  J.  McG.  McKenzie  for  the  information 
(which  may  be  of  service  to  other  members  of  the  profession)  that 
the  Fourth  Edition  of  Pereire's  Tables   (published  in  1896),  gives 

supplementary  tables  of  the  values  of  ("l  +  z)",  f",  a-,  and  ---  at  rates 

of  interest  proceeding  by  -^-^  from  ^  to  If  per-cent  {oi—\  to  ?z:=3C0) 
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and  by  i  from  l\  to  2  or  2|  per-cent  {n  =  l  or  101  to  «=200). 
The  results  are  given  to  ten  places  of  decimals  in  the  case  of  (1  +  /)'* 
for  rates  of  interest  from  |  to  1^  per-cent,  and  to  seven  or  eight 
places  in  the  remaining  cases. 

I  am,  Sir, 

Your  obedient  Servant, 

E.   TODHUNTER. 
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*  The  letters  t  and  h  denote  that  the  lines  are  to  be  counted  from  the  top  and 
bottom  respectively. 
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HAVE  been  asked  to  explain  how  the  benefits  of  a  pension  to 
widows  and  an  allowance  to  children  can  be  valued  when  they  are 
included  in  a  pension  scheme ;  and  as  I  have  had  no  experience 
whatever  of  a  fund  providing  such  benefits,  I  am,  of  course, 
eminently  qualified  to  lecture  on  the  subject.  At  least,  I 
approach  the  subject  with  an  unprejudiced  mind,  and  am  not 
affected  by  anything  I  may  have  said  or  done. 

The  problem  I  am  about  to  investigate  is  different  from  the 
ordinary  Widows'  Funds;  because  I  am  assuming  that  it  is 
compulsory  on  every  member  of  the  stafi^,  whether  bachelor, 
husband,  or  widower,  to  contribute  towards  the  benefits,  either  by 
a  fixed  annual  sum  for  the  whole  of  life  or  by  a  percentage  of  his 
salai-y,  or  of  his  salary  and  pension. 

I  have  made  several  enquiries  as  to  the  nature  of  the 
benefits  offered,  and  I  find  that  the  pension  generally  takes 
the  form  of  a  fixed  annuity  to  the  widow,  and,  on  the  death 
f  of  the  widow,  a  continuation  of  the  annuity  until  the  youngest 
surviving  child  reaches  a  certain  age,  say  14,  16,  or  21.  There 
is  generally    a    provision  that    the   annuity  shall    cease   on    the 
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re-marriage  of  the  widow,  but  even  in  that  case  it  is  sometimes 
continued  for  the  benefit  of  the  children.  Sometimes  an 
allowance  is  made  for  every  child  left  by  a  married  man  until  the 
attainment  of  a  certain  age,  say  14  or  16,  in  addition  to  the 
pension  to  the  widow.  This  additional  benefit  is  of  the  form  of 
Mr.  G.  King's  ''Family  Annuities",  see  J. LA.,  vol.  xxx,  p.  291. 
I  have  come  across  one  fund  which  provides  a  pension  to  the 
widow  based  in  some  way  on  the  retiring  allowance  which  the 
husband  would  have  received  if  he  had  retired  at  the  date  of 
his  death. 

It  not  infrequently  happens  that  a  consolation  is  given  to 
the  persistent  bachelor,  and  the  widower  leaving  no  children, 
in  the  shape  of  the  payment  at  death  of  a  fixed  sum  or  the  return 
of  contributions  without  interest. 

As  I  propose  to  use,  when  suitable,  Mr.  A.  Hewat's  Tables  in 
his  ''  Widows'  and  Pension  Funds  ",  based  on  the  experience  of 
the  Widows'  Funds  of  the  Scottish  Banks,  for  which  he  has 
kindly  given  his  permission,  I  may  at  once  state  that  no  provision 
will  be  made  for  forfeiture  of  the  widow's  pension  in  the  event  of 
re-marriage,  and  that  second  marriages  are  not  provided  for. 
(See  Hewat,  p.  80,  '^  Widows'  and  Pension  Funds.") 

We  are  now  entering  on  a  new  and  wide  field  of  investigation, 
and  shall  require  a  new  notation,  in  which  the  symbols  shall  be  so 
distinctive  that  they  cannot  be  mistaken  for  others  we  are  in  the 
habit  of  using.  In  this  I  have  found  it  necessary  to  break  away 
from  the  signs  hitherto  adopted  for  reasons  which  will  appear 
obvious.  For  instance,  iv  which  has  hitherto  been  used  to 
represent  a  widow,  I  have  already  appropriated  for  withdrawals, 
and  wrmqx,  which  has  been  used  to  represent  the  probability  of  a 
widower  marrying  between  the  ages  x  and  x+\,  is  much  too 
complex  when  a  simpler  symbol  can  be  found. 

Primary  Symbols. 

As  px  is  used  to  represent  the  probability  of  a  person  aged  x 
living  from  age  x  to  age  x-\-\,  and  qx  to  represent  the  probability 
of  a  person  aged  x  dying  between  the  ages  x  and  x  +  \,\  propose 
that  nix  shall  represent  the  probability  of  a  person  aged  x  marrying 
between  the  ages  of  x  and  x  +  \.  This  has  a  certain  advantage, 
because  m  without  the  suffix  will  represent  the  probability  of 
marrying.  The  following  is  the  scheme  of  notation  I  propose 
to  use  : — 
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B  =  bachelor. 
H  =  husband. 
K  =  widower. 
M  =  married  man. 
W  =  widow. 

O  =  orphans,  that  is,  all  the  children  left  by  a  husband 
or  widower. 
YC  =  youngest  child. 

B/j.  =  number  of  bachelors  living  at  the  age  x. 
H/j,  =  „  husbands  ,,         „      x. 

k4  =  „  widowers  „         „      x. 

Mix  =  „  married  men       „         ,,      ,r  =  H/j;-f  K4. 

Bdx  =  number  of  bachelors  dying  between  the  ages  of  x 

and  x  +  1. 
Hdx  =  number  of  husbands  dying  between  the  ages  of  x 

and  x  +  1. 
Kdx  =  number  of  widowers  dying  between  the  ages  of  x 

and  x+1. 
Mdx  =  number  of  married  men  dying  between  the  ages  of 
X  and  x  +  l  =  \r^d^.  +  Kd^.. 

Byjp  =  the  probability  of  a  bachelor  aged  x  living  from 
age  X  to  age  x+1. 

Hpx  =  the  probability  of  a  husband  aged  x  living  from 

age  X  to  age  x+1. 
Kpx  =  the  probability  of   a  widower  aged  x  living  from 

age  X  to  age  x-^-1. 

Mpx  —  the  probability  of  a  married   man   aged  x  living 

from  age  x  to  age  x  +  1. 
Bq^  =  the  probability  of  a  bachelor  aged  x  dying  between 

the  ages  of  x  and  x+1. 

Hq^  =  the  probability  of  a  husband  aged  x  dying  between 
the  ages  of  x  and  x  +  1. 

KgTp  =  the  probability  of  a  widower  aged  x  dying  between 

the  ages  of  x  and  x  +  1. 
Mqj.  =  the  probability  of   a  married   man  aged  x  dying 

between  the  ages  of  x  and  x  +  1. 

m^,  or  Bm.c  =  the  probability    of  a  bachelor    aged   x   marrying 
between  the  ages  x  and  x  +  1. 

I  2 
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wi^a;,  or  Km.r  =  the    probability   of   a    widower  aged    x   marrying 
between  the  ages  of  x  and  x+\. 

Bj.m  =  the  probability  of  a  bachelor  aged  x  marrying. 

K^m  =  „  „  widower         „  „ 

X  is  used  to  denote  the  age  of  a  male, 

y  „  „  age  of  a  female,  but  generally   the 

age  of  the  widow  at  the  death  of  her  husband. 

Wfl  =  the  present  value  of  an  annuity  of  1  to  a  widow. 

Wy«  =  the  present  value  of  an  annuity  of  1  to  a  widow 
aged  y. 

Oa(n)  =  present  value,  at  the  death  of  a  husband  or  widower, 
of  an  annuity  of  1  to  each  of  the  children,  until 
they  reach  the  age  of  n. 

YCfif(?/)  =  present  value,  at  the  death  of  a  married  man,  of  an 
annuity  of  1  until  the  youngest  child  attains  the 
age  of  n. 

KYCa(n)  =  present  value,  at  the  death  of  a  wadower,  of  an 
annuity  of  1  until  the  youngest  child  attains  the 
age  of  n. 

B{n),OY  Eo{n)=  the   addition,  at  the  death  of  a  husband,  to  the 
present  value  of  an  annuity  of  1  to  a  widow  to 
provide  for  the  continuance  of  the  annuity  until 
the  youngest  child  attains  the  age  of  n. 
K  -  C  =  a  childless  widower. 
K-C(n)  =  a  widower  without  children  under  the  age  of  n. 

K-C {n)da;=  the  number  of  widowers  without  children  under  the 
age  of  [n)  dying  between  the  ages  x  and  x  +  1. 

If  it  be  desired  to  represent  the  probability  of  a  person  dying 
a  bachelor,  or  a  husband,  or  a  widower,  we  can  use  b,  h,  and  k 
respectively  for  such  probabilities,  so  that 

Bj.h  =  probability  of  a  bachelor  aged  x  dying  a  bachelor. 

Bji  =  „  „             „  „  husband. 

Ba;k  =  „  „             „  „  widower. 

Hji  =  ,,  ,,  husband  aged  x  dying  a  husband. 

H^k  =  „  „              „  „  widow^er. 

K^h  =  „  „  widower  aged  x  dying  a  husband. 

K.4  =  ,,  „             „  „  widower. 
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It  will  sometimes  be  necessary  to  use  a  symbol  to  represent 
the  number  of  bachelors  marrying  in  a  year^  or  marrying  and 
dying  the  same  year — similarly  with  husbands  becoming  widowers 
and  widowers  marrying.    These  will  be  represented  thus  : — 

Bhlx  =  the    number    of     bachelors    becoming    husbands 
between  the  ages  of  x  and  .';+!. 

hikljc  =■  the    number    of     husbands     becoming    widowers 
between  the  ages  of  x  and  x+1. 

Khlj.  =  the    number    of     widowers    becoming     husbands 
between  the  ages  of  x  and  x+1. 

Bhdj;  =  number    of    bachelors    marrying    and    dying    as 
husbands  between  the  ages  x  and  x-\-l. 

\-\kdx  =  number  of  husbands  becoming  widowers  and  dying 
as  widowers  between  the  ages  x  and  x+  1. 

Khdj;  =  number    of    widowers    marrying    and    dying    as 
husbands  between  the  ages  x  and  x+1. 

Other  symbols  will  be  developed  as  the  work  proceeds. 

Construction  of  Table  showing  the  xumbek  of  BaciielouSj 
Husbands  and  Widowers  Dying  at  each  Age. 

We  have  now  to  construct  a  working  Table.  It  must  in 
the  first  place  be  a  Table  showing  the  numbers  remaining^ 
withdrawing  and  dying  each  year  out  of  a  certain  number  entering 
at  a  given  age.  That  we  have  in  my  Table  No.  3  {J.I.A., 
vol.  xxxvi^  p.  261).  It  is  not  necessary  to  separate  those  who 
retire,  because  the  liability  we  have  to  deal  with  now,  arises 
only  on  death,  whether  before  or  after  retirement.  In  the  second 
place  we  have  to  can'y  the  deaths  to  the  extreme  limit  of  life  ; 
and  for  this  purpose  I  have  adopted  the  English  Life  No.  3 
Experience.  In  the  third  place,  we  have  to  find,  out  of  all  those 
who  die  at  each  age,  how  many  are  bachelors,  how  many  are 
husbands,  and  how  many  widowers.  Fourthly,  we  have  to 
determine  the  average  age  of  the  widow  at  the  death  of  the 
husband  j  and,  finally,  we  require  to  know  how  many  of  the 
husbands  and  widowers  will  leave  children,  and  the  average  age 
of  the  youngest  child  at  the  death  of  the  father. 

Statistics  on  these  points  are  very  limited,  and  are  not  always 
given  in  a  form  convenient  for  use. 
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Marriage  Rates. 

The  number  of  husbands  dying  at  each  age  must  of  necessity 
depend  largely  upon  the  marriage  rate.  Now  the  marriage  rate 
differs  according  to  occupation  ;  and  this  has  been  clearly  shown 
by  Messrs.  Deuchar,  Hewat,  Huie,  Meikle,  and  Sprague,  in  the 
experiences  of  the  different  ^Vidows'  Funds  in  Scotland,  and 
the  Peerage  Families.  The  Ministers  and  Schoolmasters,  who 
attain  their  maximum  income  early  in  life,  marry  earlier  than  the 
bankers  and  advocates  who  wait  until  their  incomes  will  enable 
them  to  marry  comfortably.  I  imagine  that  the  marriage  rate 
in  the  class  for  whom  these  Funds  are  created  will  correspond 
more  closely  to  that  prevailing  in  a  bank  staff  than  in  any  other ; 
and,  consequently,  I  decided  to  adopt  Mr.  Archibald  Hewat's 
experience  of  Scottish  Bankers. 

On  page  63  of  his  work  on  "  "Widows'  and  Pension  Funds  " 
he  gives  a  Marriage  and  Mortality  Table,  based  on  the  experience 
of  the  Widows'  Funds  of  the  Scottish  Banks,  showing  the 
numbers  living  separated  into  bachelors  and  married,  and  the 
numbers  dying  separated  into  bachelors  and  married,  as  well  as 
the  number  of  bachelors  marrying.  The  numbers  dying  in  my 
extended  Table  were  divided  into  bachelors  dying  and  married 
dying,  in  the  same  proportion  as  in  Mr.  Hewat's  Table.  Having 
thus  obtained  the  numbers  dying  married,  it  became  necessary  to 
sub-divide  them  into  husbands  and  widowers.  This  was  done,  up 
to  age  65,  in  the  proportion  of  husbands  dying  to  widowers  dying 
by  means  of  Mr.  G.  King's  Table  C  in  his  valuable  paper 
"  On  Family  Annuities."  The  number  of  bachelors,  husbands 
and  widowers  living  at  the  age  of  65  and  over,  are  not 
sub-divided  according  to  ages  in  the  Census  Returns,  and,  in 
consequence,  we  had  to  have  recourse  to  another  method  of 
separating  our  married  men  at  death,  after  that  age,  into 
husbands  and  widowers.  This  was  done  by  means  of  Dr.  Fari-'s 
English  Life  Tables.  It  was  assumed  that  all  the  married  men 
of  the  age  of  65  would  have  wives  of  the  average  age  of 
10  years  younger  than  themselves,  and  we  ascertained  how  many 
couples,  out  of  a  given  number  of  couples  of  husband  and  wife 
living  at  age  65,  would  survive  every  year  to  the  end  of  the 
Table.  By  this  means  we  were  able  to  extend  Mr.  King's 
curve  for  husbands  to  the  end  of  life,  and  it  was  particularly 
gratifying  to  find  that  the  total  bachelors,  husbands  and 
widowers,  which   we    thus    obtained,  corresponded    very  closely 
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with  the  Census  Returns.  The  question  of  marriage  or 
re-marriage  after  65  was  excluded^  because  in  these  Funds 
marriage  after  65  is  either  not  recognized,  or,  if  it  is,  a  large  fine 
is  imposed. 

The  result  of  this  distribution  of  the  deaths  is  showui  in 
Table  45  on  pp.  138-9;  and,  until  more  trustworthy  statistics 
are  forthcoming,  I  venture  to  think  that  this  Table  is  the  best 
that  can  be  produced.  The  mortality  amongst  husbands  is 
greater  after  age  47  than  in  Mr.  Hewat's  experience  of  married 
men  in  the  class  of  Scottish  Bankers,  so  that  the  liability, 
according  to  my  Table,  will  be  on  the  safe  side. 

Widows'  Age. 

Having  found  the  number  of  husbands  who  die  at  each  age 
we  had  next  to  find  the  ages  of  the  widows  which  they  leave  on 
the  Fund.  On  page  81  of  his  work  Mr.  Hewat  gives  a  Table  of 
the  difference  of  age  betw'cen  husband  and  wife  at  marriage,  based 
on  the  actual  experience  of  the  Scottish  Bankers,  of  which  the 
following  is  an  extract : 

Table   J. 


Husband's  Age 
at  Marriage 

Average  Age 
of  Wife 

Difiference 

20 

22 

_2 

25 

24 

+  1 

30 

26 

4 

35 

27 

8 

40 

29 

11 

45 

29 

16 

50 

33 

17 

55 

37 

18 

60 

40 

20 

There  will  not,  of  course,  be  so  much  difference  of  age 
between  the  wife  and  husband  at  the  death  of  the  husband, 
especially  as  the  majority  of  marriages  takes  place  between 
the  ages  of  27  and  40.  After  due  consideration  of  the  probable 
survivors,  I  fixed  upon  the  following  scale  : 
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Average 

Average  Age  of 

Age  of  Husband 

Widow  at 

Dilference 

at  Death 

Death  of  Husband 

25i 

24 

u 

30i 

28 

24 

35| 

31i 

4 

mk 

34^ 

6 

45i 

38 

n 

50J 

42 

8i 

55i 

46i 

9 

601 

51 

94 

65i 

55i 

10 

The  difference  between  the  ages  of  husband  at  death  and  widow 
for  the  intermediate  ages  of  husband  at  death  was  determined  by 
first  differences  (see  Table  46). 

If  these  figures  err  at  all,  they  err  upon  the  side  of  makmg 
the  difference  of  age,  especially  after  age  40,  too  large ;  but  if 
that  is  so,  then  the  error  is  upon  the  safe  side,  because  in  my 
Tables  I  shall  be  making  a  larger  provision  for  the  annuity  to 
the  widow  than  is  necessary. 

The  present  value  of  an  annuity  of  1  payable  to  the  widow 
during  the  remainder  of  her  life  was  taken  from  Mr.  HeAvat's 
Table  II  (page  87). 

Children's  Benefits. 

In  order  to  ascertain  the  ages  and  the  number  of  children 
left  by  a  married  man  at  his  death,  I  have  had  to  go  to  the  same 
source  as  Mr.  King  did  when  he  constructed  his  Table  of 
"  Family  Annuities  '^,  namely,  the  ''  Statistics  of  the  Colony  of 
New  Zealand."  In  vol.  xxx  of  the  Journal,  on  page  300, 
Mr.  King  gave  a  copy  of  the  "  Table  showing,  for  the  year  1890, 
"  the  total  number  of  males  who  died  at  each  year  of  age  from 
"  20  to  65  ;  the  number  of  married  males  who  died  {a)  leaving 
''  no  children,  and  [b)  leaving  children;  and  the  number  and 
"  ages  of  the  children  living  at  the  time  of  the  father's  death. ^' 
In  the  statistics  of  the  Colony  for  the  year  1899  a  similar  Table  is 
given  for  the  five  years  1895  to  1899  inclusive,  for  all  ages  of  the 
father  up  to  65,  and  also  a  Table  for  the  year  1899,  for  all  ages 
of  males  at  death  from  20  to  99.  As  I  shall  make  very 
considerable  use  of  this  Table,  I  will  give  the  figures,  grouping 
five  ages  together. 
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No  attempt  has  been  made  to  distribute  the  numbers  in  the 
column  headed  "  Age  not  specified  '\  consequently  that  column 
has  been  ignored. 

The  marriage  rate  in  the  Colony  is  no  doubt  difierent  from 
that  prevailing  amongst  the  class  we  are  dealing  with,  but  I  agree 
with  Mr.  King  that  no  great  error  will  be  committed  if  it  be 
assumed  that  the  number  of  children  to  each  deceased  married 
man  is  much  the  same  in  New  Zealand  as  in  Great  Britain. 

There  are  two  ways  in  practice  of  providing  for  orphans ; 
one  by  continuing  the  widow^s  annuity  until  the  youngest  child 
reaches  a  certain  age,  the  other  by  granting  an  annuity  to  each 
child  until  the  attainment  of  a  certain  age. 

Continuation    of    Widow^s    Annuity   to   Youngest    Child. 

This  plan  of  providing  for  the  children  presents  two  distinct 
problems  :  (1)  The  value,  on  the  death  of  a  husband,  of  a  deferred 
annuity  to  the  youngest  child  to  commence  at  the  death  of  the 
widow,  and  to  continue  until  the  youngest  surviving  child  attains 
a  certain  age ;  (2)  the  value  on  the  death  of  a  widower  of  an 
annuity  until  the  youngest  child  reaches  the  assigned  age.  The 
former  is  a  term  survivorship-annuity,  the  latter  is,  practically, 
an  immediate  term-annuity-certain. 

Our  statistics  do  not  distinguish  between  husbands^  and 
widowers'  children,  nor  do  they  give  any  information  as  to  the 
youngest  child  in  the  family.  These  defects  prevent  us  from 
arriving  at  anything  like  extreme  accuracy  in  our  estimates,  but 
we  shall  produce  results  which,  if  not  exact,  will  at  least  be  on 
the  safe  side.  The  better  to  explain  the  methods  pursued,  I  here 
give  a  Table  showing  the  diff'erent  stages  by  which  the  values 
were  produced. 
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Now  there  can  only  be  one  youngest  child  for  each  deceased 
husband  leaving  a  family;  consequently,  the  170  married  men 
(which  for  the  present  we  will  assume  to  be  husbands)  leaving 
children,  who  died  at  ages  within  the  group  of  which  30  is  the 
centre,  would  leave  170  youngest  children.  If  then  we  assume 
that  the  youngest  170  children  are  the  youngest  children  of  the 
170  diflFerent  families,  we  shall  certainly  be  placing  our  estimate 
on  the  safe  side,  because  some  of  these  will  undoubtedly  be  first 
and  second  from  the  youngest  in  the  same  family,  and  the 
youngest  of  some  families  will  be  older.  On  the  other  liand  the 
fact  that  widowers'  children  are  included  would  have  the 
tendency,  when  widowers  are  treated  as  husbands,  to  make  the 
youngest  child  somewhat  older  than  the  husbands'  youngest 
children  alone;  but  the  proportion  of  widowers  who  die  to 
husbands  who  die  is  very  small,  so  that  our  assumption  will 
still  keep  us  on  the  side  of  safety. 

The  youngest  170  children  opposite  central  age  30  are, 
46  aged  0,  53  aged  1,  58  aged  2,  and  to  make  up  the  170  we  take 
13  aged  3.  On  the  principle  that  the  ages  are  scattered  equally 
throughout  the  year,  we  shall  assume  that  all  those  entered  under 
age  0  are,  on  the  average,  h,  a  year  old;  all  those  entered  under 
age  1  are,  on  the  average,  1^  years'  old,  and  so  on.  The  average 
age  of  the  youngest  child  will,  therefore,  be  {(46  x  5)+  (53  x  H) 

4-  (58  X  2i)  +  (13  X  3i)}--170=  ^,  =  17. 

Having  ascertained  the  average  age  of  the  youngest  child, 
which  we  will  call  x' ,  our  first  object  will  be  to  find  the  addition 
to  be  made  to  the  value  of  the  widow's  annuity  at  the  death  of 
the  husband  to  provide  for  the  continuance  of  the  annuity  to  the 
youngest  child  until  the  age  of,  say  14,  in  the  event  of  the  widow 
dying  before  such  time.  We  have  not  to  provide  for  the 
youngest  child  alone,  for  if  the  youngest  dies  the  next  youngest 
in  the  family  takes  his  place,  and  so  on,  until  the  youngest 
surviving  reaches  the  age  of  14.  The  value  of  the  annuity  for  the 
youngest  child,  therefore,  is  not  much  short  of  an  annuity- 
certain  ;  so  that  by  assuming,  as  I  have  done,  that  the  value  of 
the  annuity  to  the  youngest  child  is  the  value  of  an  annuity- 
certain  for  the  term  between  the  age  of  the  youngest  child  at  the 
death  of  a  husband,  and  the  age  when  the  annuity  is  to  cease,  we 
are  arranging  that  the  estimated  value  shall  be  on  the  safe  side. 
Huie  assumes  that  every  husband  leaves  a  child  just  born,  and 
that  such  child  will  certainly  live  21  years,  which  is  an 
exaggerated  view  to  take  of  the  case. 
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The  term  during  which  a  provision  has  to  be  made  for  the 
youngest  child,  until  the  age  of  14,  is  14— a?',  and  the  value  of  a 
continuous  annuity-certain  for  that  period  is  approximately 
i  +  Uu-x'-h  •  The  value  of  a  continuous  annuity  to  the  widow  on 
the  death  of  the  husband  for  the  same  term  is  approximately 
i  _j.  j^_,,_,fl,^.  The  addition,  therefore,  to  be  made  to  the  value  of 
the  widow's  annuity  to  provide  for  the  youngest  child 
until  14,  is 

consequently,  we  only  tabulate  aii_x'-i\- 

The  values  of  the  term  annuities  on  the  lives  of  widows  were 
based  on  the  H^  Table,  because  the  rate  of  mortality  in  that 
Experience  corresponded  fairly  well  with  Mr.  Hewat's  rate  of 
mortality  amongst  widows,  and  the  values  could  be  easily 
obtained  from  the  Institute  H*'  Tables.  As  Mr.  Hewat  does  not 
publish  the  D  and  N  columns  in  his  Tables  we  had  no  ready 
means  of  calculating  the  term  values  on  his  experience. 

The  difference  between  the  annuity-certain  for  the  youngest 
child  and  the  term  annuity  on  the  life  of  the  widow,  will  give  the 
addition  to  be  made  to  the  widow's  annuity  per  husband  leaving 
children  under  14  years  of  age.  It  will  be  seen,  on  reference  to 
the  Table,  that  there  are  sometimes  more  married  men  leaving 
children  than  there  are  children  under  14,  and  this  is  the  case  at 
central  age  60  at  death  and  over.  In  order  to  find  the  addition 
to  the  widow's  annuity  per  husband  leaving  children,  we  require 
to  multiply  the  value  already  obtained  by  the  total  number  of 
children  under  14,  and  divide  by  the  number  of  married  men 
leaving  children ;  that  is  to  say,  for  central  age  60,  the  value  in 
col.  (10),  which  is  -137,  must  be  multiplied  by  |-f|-,  which 
produces  '128;  for  central  age  65,  the  value  in  col.  (10)  must  be 
multiplied  by  -g^,  and  so  on.  In  this  way  col.  (11)  was 
produced,  showing  the  addition  to  the  widow's  annuity  ^jer 
husband  leaving  children.  But  then  it  is  not  every  husband  who 
leaves  a  child;  and  on  comparing  cols.  (2)  and  (3)  it  will  be 
seen  that  15  per-cent  of  the  total  married  men  die  childless,  and 
that  the  ratio  is  nearly  the  same  at  all  ages.  By  multiplying, 
then,  the  values  in  col.  (11)  by  "85,  we  obtain  the  addition  to 
the  widow's  annuity  per  husband  dying,  which  values  are  inserted 
in  col.  (12).  These  values  form  a  fairly  regular  series,  and  the 
values  for  each  age  (see  Table  48)  were  obtained  by  means 
of  a  curve  drawn  graphically  through  the  values  at  the  central 
ages. 


114  On  the  Valuation  of  [Oct. 

Provision    for  Youngest  Child    on  Death  of  a  Widower. 

I  have  already  explained  that,  owing  to  the  New  Zealand 
statistics  not  distinguishing  between  husbands  and  widowers  in 
the  married  men  who  die,  it  is  quite  impossible  to  separate  their 
children ;  consequently,  we  have  no  choice  between  assuming  that 
the  ages  of  the  children  left  by  widowers  are  the  same  as  those 
left  by  husbands  and  widowers  together,  or,  making  an  empirical 
assumption  as  to  the  possible  increase  in  the  ages  of  the  children 
on  the  death  of  a  widower  compared  with  the  ages  on  the  death 
of  a  husband.  I  prefer  to  assume  that  the  ages  of  the  children 
are  exactly  the  same,  for  the  reason  that,  by  doing  so.  the 
provision  I  make  for  the  children  of  husbands  and  widowers 
taken  together  will  correspond  exactly  with  the  provision  for  the 
children  left  by  married  men  at  death  according  to  the  statistics. 
The  number  of  widowers  dying  at  ages  when  the  children  are 
young  is  very  small,  even  when  only  one  marriage  is  allowed  for; 
but,  if  second  and  third  marriages  are  taken  into  consideration, 
it  will  be  subsequently  shown  that  the  number  of  widowers  dying 
leaving  young  children  is  very  small  indeed. 

At  present,  we  do  not  take  second  marriages  into  consideration, 
and  we  accordingly  assume  that  the  values  in  col.  (7)  in  the 
above  Table,  with  the  addition  of  -5,  will  represent  the  value  of 
the  continuous  annuity  to  the  youngest  child  of  a  widower  leaving 
children  under  14.  These  values  reduced,  first  to  the  values  per 
widower  leaving  children,  and  then  to  the  values  per  widower 
dying,  in  the  same  way  as  the  additions  to  the  widow's  annuity 
were  treated,  will  produce  the  values  in  col.  (15),  which  were  also 
graduated  graphically  in  order  to  obtain  the  values  for  each  age 
of  widower  at  death. 

Annuity    to    Each    of    the    Children    of    a    Husband    or 

Widower  on  the   Death   of   the  Father  ;    otherwise 

CALLED  Orphans'  Annuities. 

I  have  adopted  the  term  "  orphans'  annuities  "  in  preference 

to  "  family  annuities "  used   by  Mr.   King,  because    although, 

in  a  narrow  sense,  the  children  of  the  same  parents  considered 

collectively  apart  from  their  parents  may  be  called  the  family,  it 

in  no  way  implies  that  the  liability  arises  only  on  the  death  of 

the  father.     On  the  other  hand,  although,  I  suppose,  in  its  strict 

sense,  an  orphan  means  a  child  bereft  of  both  parents,  it  is  now 

most  commonly  used  to  signify  a  child  whose  father  is  dead,  and 

therefore  more  clearly  expresses  the  status  of  the  child  who  is  to 

receive  the  annuity. 
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We  have  not  now  to  distinguish  between  husbands'  children 
and  widowers '  children^  consequently  we  have  to  calculate  the 
value  of  the  annuities  as  at  the  moment  of  death  of  a  married  man. 

Mr.  King  based  his  annuities  on  the  English  Life  No.  3 
Experience^  and  I  think  wisely  so,  because  he  was  dealing  with  a 
population  problem,  but  that  Table  does  not  represent  the 
mortality  experience  of  the  class  with  which  we  are  dealing. 
Mr.  Hewat  in  his  work  on  "  An  Investigation  of  the  Marriage 
"  and  Mortality  Experience  of  a  Scottish  Ministers^  Widows' 
"  and  Orphans'  Fund,  &c.  ",  gives  a  Table  of  the  mortality 
experience  amongst  children,  taken  out  to  four  places  of  decimals. 
I  am  content  to  use  only  three  places  of  decimals  to  represent  the 
probability  of  dying  in  a  year.  The  following  Tables  show  the 
rate  of  mortality  I  have  used,  and  the  values  of  the  temporary 
annuities  deduced  therefrom.  I  have  not  used  the  elaborate 
formula  of  Mr.  King  for  a  continuous  term  annuity,  being 
satisfied  with  the  approximate  formula,  h  +  ^n-x'  -i^^x'  >  ^^  a  slight 
difference  in  the  rate  of  mortality  would  neutralize  any  difference 
produced  by  extreme  accuracy  in  calculating  benefits. 

The  rate  of  children's  mortality  which  I  have  assumed  is 
lighter  than  that  used  by  Mr.  King,  and,  consequently,  my 
temporary  annuities  are  larger  than  his. 

Table  N. 
Table  of  the  2Iortality  Experience  amongst  Children. 


Age 

X 

?x 

h 

dx 

0 

062 

10,000 

620 

1 

016 

9,380 

150 

2 

010 

9,230 

92 

3 

009 

9,138 

83 

4 

008 

9,055 

72 

5 

007 

8,983 

63 

6 

006 

8,920 

53 

7 

005 

8,867 

45 

8 

004 

8,822 

35 

9 

004 

8,787 

35 

10 

004 

8,752 

35 

11 

004 

8,717 

35 

12 

003 

8,682 

26 

13 

002 

8,656 

17 

14 

002 

8,639 

18 

15 

003 

8,621 

25 

16 

004 

8,596 

34 

17 

004 

8,562 

35 

18 

005 

8,527 

43 

19 

006 

8,484 

50 

20 

006 

8,434 

51 

21 

8,383 
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Year 
of  Age 

To  Age  14 

To  Age  16 

To  Age  21 

3  per-cent 

4  per-cent 

3  per-cont 

4  per-cent 

3  per-cent 

4  per-cent 

0-  1 

1-  2 

2-  3 

3-  4 

4-  5 

5-  6 

6-  7 

7-  8 

8-  9 
9-10 

10-11 
11-12 
12-13 
13-14 
14-15 
15-16 
16-17 
17-18 
18-19 
19-20 
20-21 

10-281 
9-995 
9-409 
8-764 
8-085 
7-372 
6-624 
5-843 
5-029 
4-183 
3-309 
2-405 
1-468 
•500 

9-690 
9-457 
8-939 
8-361 
7-746 
7-093 
6-401 
5-671 
4-902 
4-097 
3-256 
2-377 
1-459 
•500 

11-440 

11-237 

10-706 

10-114 

9-487 

8-826 

8-132 

7-405 

6-644 

5-854 

5-037 

4-192 

3-316 

2-407 

1-469 

-500 

10-697 
10-548 
10-089 
9-568 
9-012 
8-420 
7-791 
7-124 
6-420 
5-681 
4-910 
4-105 
3-262 
2-380 
1-459 
-500 

14-018 

14-003 

13-593 

13-116 

12-605 

12063 

11-488 

10-880 

10-240 

9-572 

8-882 

8-168 

7-426 

6-652 

5-849 

5-023 

4-175 

3-300 

2-397 

1-465 

•500 

12^865 

12-898 

12-564 

12-167 

11-738 

11-276 

10-781 

10-251 

9-687 

9-092 

8-472 

7-824 

7-144 

6-427 

5-676 

4-897 

4-089 

3-248 

2-370 

1-456 

•500 

My  Tables  of  orphans'  annuities  were  constructed  in  the  way 
described  by  Mr.  King  in  his  paper  on  "Family  Annuities" 
{J. I. A.,  XXX,  p.  303),  but  using  only  the  numbers  for  the  groups  of 
five  ages  of  married  men  at  death  (Table  L) .  The  curve  drawn 
through  the  values  for  central  ages  was  almost  exactly  of  the  same 
form  as  Mr.  King's.     These  Tables  will  be  found  on  pages  146-7. 

If  my  values  ''to  age  14"  at  3  per-cent  be  compared  with 
Mr.  King's  values  for  the  same  limiting  age  and  rate  of  interest, 
it  will  be  found  that  my  values  are  less  than  his,  particularly 
from  ages  30  to  40,  notwithstanding  that  my  annuities  are 
higher,  which  shows  that  the  number  of  children  in  a  family  in 
New  Zealand  had  decreased  in  the  ten  years  from  1890  to  1900. 

Having  given  the  particulars  of  the  Tables  upon  which  all 
our  calculations  are  to  be  based,  I  think  the  best  way  of  showing 
the  construction  of  the  Valuation  Tables  will  be  to  follow  the 
same  course  as  before ;  that  is,  to  give  solutions  of  the  values  of 
the  different  benefits  in  the  form  of  problems.  By  this  means 
every  investigation  is  kept  clear  and  distinct. 

Problem  I c— Assuming  that  the  members  of  a  stafi"  consist 
of  bachelors,   husbands,  and   widowers,  distributed  in  the  pro- 
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portions  according  to  the  Tables^  what  would  be  the  present  value 
in  respect  of  a  person  aged  x  of  an  annuity  of  1  to  a  widow  for 
the  remainder  of  her  life  to  commence  on  the  death  of  a  husband  ? 
No  marriage  after  age  65  and  no  second  marriage  to  be  recognized. 
AVhat  annual  premium  payable  for  the  whole  of  life  by  each 
member  of  the  staffs  entering  at  age  x,  would  be  required  to 
provide  such  benefit  ? 

Out  of  Ix  persons  living  at  age  x.  \-\dx  husbands  will  die 
between  the  ages  x  and  x+1;  say,  on  the  average,  at  age  x  +  \. 
Hc?x+i  husbands  will  die  between  the  ages  of  x-\-l  and  x-\-2; 
say,  on  the  average,  at  age  x-\-  \\  ;  and  so  on.  If  the  average  age 
of  the  widow  at  the  death  of  a  husband  dying  at  the  average  age  of 
x-\-h  is  y,  and  if  we  assume  that  ay  =  ^  +  ay  approximately,  then 
we  shall  have  to  provide  for  Hd^x^h  +  Qy)  at  age  x  +  ^, 
H^x-ri  X  (2 +'^!/+i)*  ^t  age  A'  +  li,  &c.,  and  the  present  value  of 
the  annuity  in  respect  of  a  person  living  at  age  x  will  be 

If  now  we  call  ^^dx{^  +  ay)r''^^  =  ^''Cx)  and  sum  the  values  of 
"^C.  so  that  "''M.  =  "''a.  +  "''Cx+,  +  "'C.+2+...,  then  the 
present  value  of  the  widows'  annuity  will  be  represented  by 


The  annual  premium,  in  the  ordinary  way,  would  be  found  by 
substituting  Nfli  for  D^ ;  but  if  the  premium  is  to  be  payable 
monthly,  and  the  funds  invested  quarterly,  then  we  must  apply 
similar  adjustments  as  in  our  other  problems,  and  use 

(fNfli-^Mf-rMi^^j  (1  +  10 
for  the  denominator. 

Problem  lie. — "What  is  the  present  value,  in  respect  of  a 
person  aged  x,  of  the  additional  payment  required  to  provide 
for  the  continuance  of  the  widow^s  annuity  of  1  from  her  death 
until  the  youngest  surviving  child  reaches  the  age  of  (n),  and  the 
corresponding  annual  premium  payable  for  the  whole  of  life  ? 

V^e  have  already  ascertained  (page  113)  the  value  of  the 
addition  at  the  death  of  the  husband,  and  agreed  to  call  such 
value  E{n)x.     Out  of  l^  persons,  therefore,  living  at  age  x,  we 

*  «y-i  does  not  mean  that  the  annuity  is  for  the  age  1  year  older  than  y,  but 
y  +  1  is  the  ase  of  the  widow  on  the  death  of  a  husband  at  the  age  of  .r  +  li. 

VOL.  XXXVIH.  K 
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shall  have  to  provide  in  respect  of  Hd^  husbands  dying  between 
the  ages  x  and  x+Y,  H</.,..E(n)x;  and  in  respect  of  Hdx+\ 
husbands  dying  between  the  ages  x+\  and  x-\-2,  \^d^j^i.E{n)x+\; 
and  so  on.  The  present  value  of  the  addition  in  respect  of  a 
person  aged  x  will  therefore  be 

If  then  we  call  Ke?j..E(n)a,.v^"'"*=^^'^^Cj.,  and  sum  the  values  of 
"("^C..  so  that  =("^AI,  =  ^^"^C.r  +  "^"^C..+i  +  "^"^C.+2+.  .  .,  the  present 
value  of  the  addition  to  provide  for  the  continuance  of  the  widow's 
annuity  until  the  youngest  surviving  child  reaches  the  age  of  n, 
will  be  represented  by 

and  the  annual  premium  will  be  either 
or 


according  as  the  premium  is  to  be  paid  yearly  in  advance,  or 
deducted  from  salary. 

Problem  IIIc. — What  is  the  present  value,  in  respect  of  a 
person  aged  x,  of  an  annuity  of  1  to  the  youngest  surviving  child 
of  a  widower  until  the  age  of  {ji),  from  the  moment  of  death  of 
the  widower ;  and  what  the  corresponding  annual  premium  ? 

We  have  already  ascertained  (page  113)  the  present  value,  at 
the  death  of  a  married  man,  of  an  annuity  of  1  until  the  youngest 
surviving  child  reaches  the  age  of  n,  and  agreed  to  call  the  value 
YCG(n)x. 

Out  of  Ix  persons  living  at  the  age  of  x,  Kd^  will  die  as 
widowers  between  the  ages  of  x  and  x  +  \,  and  the  annuities  to 
be  provided  will  be  Kc?j...YCo(?2)j^..  \<dj.+\  will  die  as  widowers 
between  the  ages  a  +  I  and  x  +  2,  and  the  annuities  to  be 
provided  for  them  will  be  Krfa  +  i-YCfl(n)j.+i ;  and  so  on.  So 
that  the  present  value  in  respect  of  a  person  aged  x  will  be 

If  now  we  call  K4.YCfl(«)^.^^"^^  =  '''''^"^"^Cx  and  sum  the 
values     so     that    '^""^'^"^Ur  =  "-"'"^"^C.r  +  '^-^'^"^"^C..+,+ .  .  .,    the 
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present  value  of  an  annuity  of  1  to  the  youngest  surviving  child 
of  a  widower  until  the  age  of  n  will  be 


K.Yca(u) 


M. 


and  to  find  the  annual  premium  we  use  the  same  denominator  as 
in  the  two  previous  Problems. 

Problem  IV  c. — "What  portion  of  salary  payable  during 
active  service^  equated  to  1  of  salary  at  age  x,  would  be  required 
to  provide  for  an  annuity  of  1  to  a  widow  and  an  annuity  of  1 
from  the  death  of  a  widow  or  widower  until  the  youngest  child 
reaches  the  age  of  n  ? 

The  value  of  the  benefits  have  been  ascertained  in 
Problems  Ic,  II  Cj  and  IIIc^  and,  equating  the  payments  to  the 
benefits,  we  have 

p{-L-M'M^*+^Aii*+^AO}(i+io-.-D: 

and  V=  ""Ma-  +  ^^"^M.  +  --^"^AI.  D^ 

Problem  Vc. — What  is  the  present  value,  in  respect  of 
a  person  aged  x,  of  an  annuity  of  1  to  each  of  the  children  of  a 
family,  from  the  moment  of  death  of  the  father,  until  they 
respectively  attain  the  age  of  (n)  ? 

Here  we  must  remember  that  both  husbands  and  widowers 
leave  children  which  are  treated  alike,  and  consequently  we 
have  to  base  our  calculations  on  the  number  of  children  left 
by  married  men. 

Out  of  Ij.  persons  living  at  age  x,  Md^  married  men  will 
die  between  the  ages  x  and  x  +  l,  say,  on  the  average,  at  age 
x+h  M<f.i.+i  married  men  will  die  between  the  ages  i'  +  landa'  +  2, 
say,  on  the  average  at  age  x+\^,  and  so  on.  The  present  value 
of  an  annuity  to  the  orphans  left  by  a  married  man  dying 
between  the  ages  x  and  .r+l,  until  they  respectively  reach  the 
age  of  (n)  is  Oa{n)j.;  consequently  the  present  value  of  the 
orphans'  annuities  in  respect  of  a  person  living  at  age  x  will  be 

Md^.Oa(n)j..v^+^+Mdj;^i.Oa{n)j.+j.v^+^^+  .  .  . 

If  now  we  call  Md^.Oa{n)^.v^+'='^^"^Cx,  and  sum  the  values 
of  °"<")C..,  so  that   '^'^^"^M,=°«("^C:.  +  '^<"^C^+,  +  ^^")C:.+2+  •  •  • 

K   2 
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then  the  present  value  of  the  orphans'  annuities  of  1  each  until 
they  respectively  reach  the  age  of  (n)  will  be  represented  by 

oa(,Oj^j 


Problem  Vic. — What  is  the  present  value,  in  respect  of  each 
person  living  at  age  x,  whether  bachelor,  husband  or  widower, 
of  1  payable  on  the  death  of  a  bachelor  ? 

Here  out  of  Ij;  persons  living  at  age  x,  Bd^  bachelors  will  die 
between  the  ages  of  x  and  x  +  l;  Bc?a,+i  will  die  between  the 
ages  a.'+ 1  and  x  +  2,  and  so  on  :  so  that  the  present  value  of  1  on 
the  death  of  a  bachelor  will  be 

IxV'' 

If  then  we  call  Bdj;.v^'^i  =  ^'^Cx,  and  sum  these  values  so  that 
Bf'(;;_^._|.«'^C^.^j-|-«''C.r+2+  .  •  •  ='''^^lx,  the  present  value  required 


will  be  represented  by 


^'M. 


D(3) 

It  is  not,  I  believe,  usual  in  these  funds  to  provide  for  a  return  of 
contributions  on  withdrawal  from  the  staff;  but  if  such  a  rule 
is  introduced  it  is  only  necessary  to  add  to  the  benefit  side  of  the 
equation  of  payments  and  benefits  the  value  P  J'Rj.,  or  P.^R^ 
according  as  P  is  a  fixed  annual  payment,  or  a  proportion  of 
salary  ;  or,  to  be  more  exact, 

PCX— r"M..)  (1 + hi),  or  pcx-rM?)(i + u), 

using,  of  course,  the  proper  denominator  of  D^  or  D^..  {See 
Problems  I  a  and  Yb.) 

Froblem  VII c. — What  is  the  present  value,  in  respect  of  a 
person  aged  x,  of  the  assurance  of  1  on  the  death  of  a  widower 
leaving  no  children  under  the  age  of  (n)  ? 

This  seems  to  be  a  benefit  which  is  rapidly  coming  to  the 
front ;  and  in  the  absence  of  statistics,  anything  like  an  exact 
calculation  is  out  of  the  question.  It  will  be  seen  from  Table  L 
that  the  proportion  of  married  men  dying  childless  is  33  per-cent 
at  age  25,  and  25  per-cent  at  age  30,  and  after  that  about 
15  per-cent.  If  we  assume  that,  as  a  rule,  the  last  child  we 
should  have  to  deal  with  would  be  born  when  the  husband's  age 
was  55,  we  might  with  safety  assume  that  the  number  of  widowers 
who  would  become  claims,  if  the  children's  benefits  ceased  at 
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age  16j  would  be  20  per-cent  of  Kdj.  up  to  age  30^  the  percentage 
increasing  by  1  each  year  up  to  age  45^  when  the  number  would 
be  25  per-cent  of  Kd^.;  then  increasing  by  2  each  year  to  age  55, 
then  increasing  by  3  each  year  up  to  age  65,  when  the  number 
would  be  75  per-cent  of  Kdj.;  and  then  increasing  by  5  each  year 
up  to  age  70,  when  the  claims  for  that  age  and  over  would 
amount  to  100  per-cent  of  Kdj.. 

If  the  children's  benefits  are  continued  till  age  21,  then  I 
think  the  percentage  might  be  deferred  5  years ;  that  is  to  say, 
take  20  per-cent  of  Kdj.  up  to  age  35,  increase  the  percentage  by 
1  each  year  to  age  45,  and  so  on. 

The  symbol  for  a  childless  widower  is  (K— C),  and  for  a 
widower  without  children  under  the  age  of  {n),K  —  C{n).  If, 
now,  the  column  we  are  supposed  to  have  just  constructed  be 
called  K  —  C{n)dx,  then  out  of  Ij.  persons  living  at  age  x, 
K  —  C{n)dj.  will  die  between  the  ages  x  and  cc+l  as  widowers 
leaving  no  children  under  the  age  of  (n).  Then,  following  the 
same  reasoning  as  in  Problem  Vie;  if  K  —  C(n)dj.xv^'^'-  = 
^^=^>'C.,  and  *^^^>'M,=^^^^>'C.+^^'^>"C.+.  + . . . ,  the  present 
value  of  the  assurance  of  1  on  the  death  of  a  widower  leaving  no 
children  under  age  (n)  will  be  represented  by 


If  the  contributions  are  to  be  returned  on  the  death  of  a 
widower  leaving  no  child  on  the  Funds,  then  Tables  would  have 

to  be  formed  of  "^"^^'R^,  or  ^''^''^■Ml,  and  ^^^^R^.  {See 
Problems  I  a  and  Yb.) 

Sometimes  the  contribution  is  a  fixed  percentage  of  the  salary 
and  pension,  in  which  case  it  is  not  quite  so  easy  to  find  the  value 
of  the  contributions. 

Problem  VIIIc. — What  is  the  present  value,  at  age  x,  of  future 
salary  and  pension  to  the  end  of  life,  equated  to  1  of  salary 
at  age  x  ? 

"V^  e  have  to  deal  with  this  problem  in  three  sections,  namely : 

(i)   The  present  value  of  the  salary  during  active  service, 

equated  to  1  of  salary  at  age  cc; 
(ii)   The  present  value  of  the  pension  in  respect  of  those 
who  retire  at  the  pension  age,  say  65,  from  the  date 
of  their  retirement  to  the  end  of  life,  equated  to  1  of 
salary'  at  age  x; 
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(iii)  The  present  value  of  the  pension  in  respect  of  those 
who  retire  before  the  pension  age^  from  the  date  of 
their  retirement  to  the  end  of  life,  equated  to  one  of 
salary  at  age  w, 

and  for  these  we  must  use  the  values  based  upon  my  Table  4. 
The  value  of  (i)  we  already  know,  namely, 

{K-\  Cm'; + "Mj* + ''m'/)  }  (1 + V) 
K 

but    (ii)    and    (iii)    must    depend  upon  the  mode  in  which  the 
pension  is  calculated. 

Let  us  suppose,  first,  that  the  retiring  allowance  is  a  fixed 
percentage  of  average  salary  for  every  year  of  service,  say  tt  per 
cent. ;  then  the  value  of  (ii)  will  be 

100 "  D* 

But  this  is  not  now  a  liability  payable  at  the  moment  of  the 
occurrence  of  the  event,  but  an  asset  dependent  upon  the 
accumulation  of  capital ;  and  so,  according  to  the  rule  upon 
which  I  have  based  the  adjustments,  namely,  that  the  invest- 
ments are  not  made  immediately,  but,  on  the  average,  every 
quarter,  the  above  value  should  be  multiplied  by  v^. 

The  value  of  (iii)  will  be  (see  Problem  Xb.) 

jr_  ('•"R;-r'"Mlf)(l  +  iO 
100  D^ 

and  the  total  value  of  the  future  salary  and  pension  to  the  end  of 
life,  equated  to  one  of  salary  at  age  x,  will  be 


+  T^('""R:-i"XO(i+io 


-D! 


It  past  service  has  to  be  taken  into  account  in  calculating  the 
pension  on  retirement,  then  the  complete  value  of  (ii)  based  on 
past  and  present  salary,— (not  equated  to  1  of  salary) — will  be 

TT   r (total  past  salary)  x  (Nes+IDes) 

looj  W^ 

(present  salary)  xXj;.r(N65  +  ^D65)l  g 
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and  the  complete  value  of  (iii)  will  be 


Tqq  i  (total  past  salary;  x     ^ 


rap*        i'''^Af^'' 


+  (present  salaiy)  x — ) — ^-^  '  (1  +  p)  - 

so  that  the  complete  total  value  is 

-  (present  salaiy)  x  — ■ ^-^^ — ^  •  (1  +  fJ)  r 

+  j^y{(.o,.l  past  saLy)  x  (Ns.+  W  +  "M,| 
+  looL^P^"''""^  salary) j  — j^-—  ..I 

which  looks  more  formidable  than  it  really  is. 

In  the  second  place^  let  us  suppose  that  the  retiring  allowance 
is  a  fixed  percentage  of  the  last  salary  for  every  year  of  service^ 
says  TT  per-cent :  then  the  value  of  (ii)  will  be 

TT      (65— ar>M-(N65— jDso)  .  .5 
100  ■  D*  '^' 

and  the  value  of  (iii)  will  be 

100 "  D* 

and  the  total  value  of  the  future  salary  and  pension  to  the  end  of 
life,  equated  to  1  of  salai-y  at  age  x,  will  be 

+  j^  (65  — a:)s« . (N65- ^Deo) . f^ 

If  past  service  has  to  be  taken  into  account  in  calculating  the 
pension  on  retirement,  we  have  to  consider  the  number  of  years 
already  served.  Say  the  number  is  n,  then  the  complete  value  of 
(ii),  based  on  past  and  future  service,  will  be 

r  ^         1  ^  7^        (65+n— a-)564.(N65— iDeo)         5 

(present  salaiy)  x  ^.  ^ ^ -^/  '         'V^> 

and  the  value  of  (iii)  will  be 

(present  salary)  x  _Z_.»-    ^^^  +  ^^      ^    ^^'-(l+^i), 


+  y^Q(65  +  n-aOs6,(N63-^D65) 
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and  the  complete  total  value  of  the  future  salary  and  pension  to 
the  end  of  life  will  be 

(present  salary)  x  [{  H:.-H'M^V  '^AILVM^*)  }(1  +|i) 

15  H 

The  usual  scales  of  retiring  allowances  can  be  introduced  by 
appropriately  applying  the  solutions  given  in  Problems  XIII  b, 
XIVb,  andXVB. 

Problem  IX c. — To  find  the  present  value,  in  respect  of  a 
person  of  the  age  x  at  entrance,  of  the  return  of  total  salary  and 
pension,  without  interest,  on  the  death  of  a  bachelor,  equated  to 
1  of  salary  at  age  x. 

This  would  be  a  very  simple  matter  if  it  were  not  for  the 
early  retirements,  because  we  could  assume  tliat  all  the  bachelors 
in  our  Table  No.  45  received  full  salaries  up  to  the  pension  age, 
and  then  I'etired  on  full  pension. 

If  the  pension  is  tt  per-cent  of  average  salary  for  the  total 
number  of  years'  service,  then  s  for  age  65  and  over  would  be, 

taking  17  as  the  average  age  at  entrance,    -7^*^17*;    or,  if  the 

pension  at  the  pension  age  is  |rds  of  last  salary,  then  s  for 
65  and  over  would  be  'is^i. 

We  should  then  proceed  in  the  same  way  as  in  Problem  Vb, 
and  construct  a  Table  of  r^+'B^a.  for  the  whole  of  life,  which  we 
have  called  "^''Ca; ;  sum  these  values  like  the  M  column,  and  call 
the  new  values  ''''M.r,  a  column  which  we  have  already  obtained 
in  Problem  VI  c;  multiply  each  value  of  ""^Ma;  by  s,  calling  the 
result  '"^M* ,  and  then  sum  these  values  again,  thus  producing  a 
column  which  we  will  call  "''R*.,  and  the  value  of  the  return  of 
total  salary  and  pension  on  the  death  of  a  bachelor,  out  of 
4  persons  (including  pensioners)  living  at  the  age  x  would  be 
represented  by 

B(?T)S 

K 

where  D*.  is  calculated  on  the  I  J  9,  in  Table  3. 

The  work  could  be  shortened  by  adding  all  the  Bd^^  from 
age  65  inclusive  to  the  end  of  life,  thus  producing    Bk^,   and 

multiplying    B/ga   by    - — j^  x  (average   pension   at   age    65), 


4 
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because  no  marriages  are  allowed  after  the  pension  age^  and^ 
consequently,  the  bachelors  dying  after  that  age  are  the  numbers 
dying  in  the  ordinary  mortality  Tables. 

Even  assuming  that  no  one  retires  before  the  pension  age,  the 
values  we  have  obtained  would  be  in  excess  by  half  the  last 
year's  salary,  namely,  ^"''M/,  a  value  which  has  not  been 
calculated. 

If  past  service  is  to  be  taken  into  consideration,  then  the 
value  will  be — 

(total  past  salaiy)  '"'M^  +  "''R^ 

The  rule  that  no  marriage  after  retirement  on  pension  is 
recognized  would  enable  us  to  make  an  exact  valuation  of  the 
benefit,  if  anyone  thought  it  worth  while  to  take  the  trouble. 
"We  could  find  out  how  many  bachelors  retire  at  each  age,  and 
how  many  remain  in  the  fund  until  the  pension  age.  We  could 
then  deal  with  those  remaining  on  the  fund  in  the  same  way  as 
above;  and  for  those  who  retire  early  we  should  have  to  find  an 
average  pension  at  each  age  of  retirement,  and  make  the 
liability  from  the  age  of  retirement  the  value  of  an  increasing 
assurance  of  the  retiring  allowance  according  to  Table  8  ;  that  is. 

Another  and  equally  good  way  would  be  to  find  an  average 
age  at  retirement,  by  multiplying  the  number  in  the  column 
"  Retiring  "  in  Table  4  by  the  age,  including  those  who  retire  at 
the  pension  age,  and  dividing  the  sum  of  the  results  by  the  total 
number  retiring. 

The  last  plan  would  be  quite  safe,  and  as  near  accuracy  as  we 
might  ever  wish  to  get. 

Problem  Xc. — To  find  the  present  values,  in  respect  of  a 
person  aged  w  at  entrance,  of  the  return  of  total  salary  and 
pension,  without  interest,  on  the  death  of  a  widower  leaving  no 
children  under  the  age  of  (n),  equated  to  1  of  salary  at  age  x. 

In  the  first  place  we  have  to  find  the  number  of  widowers 
dying  at  each  age  leaving  no  children  under  the  age  of  (n),  as 
described  in  Problem  YIIc  ;  and  then  proceed  as  in  Problem  IX c, 
forming  columns  of  v^+-(K-C)rf^,  ^""'^'Ma;,  ^""'^'M*,  and 
(k-c)<7|^»^^     The  required  value  would  then  be  represented  by 

the  D*p  being  calculated  on  Table  3. 


v^'^''{rx  X  — ^,  X  average  pension  age  at  x). 
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There  is  no  way  of  shortening  this  work  as  in  the  previous 
Problem,  because  widowers  are  constantly  emerging  from  the 
husbands  as  they  lose  their  wives.  We,  however,  need  not  trouble 
about  the  early  retirements,  as  the  number  of  widowers  dying  do 
not  become  large  until  the  pension  age  is  reached. 

Problem  XI c. — A  firm  whose  staff  is  represented  by  the 
particulars  given  on  page  242,  vol.  xxxvi,  is  anxious  to  start  a 
widows'  pension  fund,  which  all  those  now  on  the  staff  and  of  the 
age  of  30  and  under,  and  all  future  entrants,  must  join.  The 
benefits  are  to  be  £20  a  year  to  the  widow,  commencing  from  the 
moment  of  death  of  her  husband,  and,  in  the  event  of  the  early 
death  of  the  widow,  a  continuation  of  the  annuity  until  the 
youngest  child  reaches  the  age  of  16.  In  the  event  of  a  widower 
dying  leaving  children,  an  annuity  of  £20  a  year  is  to  be  paid 
until  the  youngest  reaches  the  age  of  16.  On  the  death  of 
a  bachelor,  the  sum  of  £25  is  to  be  paid  to  his  relations.  Each 
member  of  the  fund  is  to  contribute  a  percentage  of  his  salary 
and  pension  until  his  death.  The  scale  of  pension  is  the 
Government  scale,  namely,  -^\\'i-  of  last  salary  for  every  year  of 
service  not  exceeding  40,  and  retirement  at  65  is  compulsory. 
The  firm  will  pay  a  sum  down  to  start  the  fund,  and  will 
guarantee  4  per-cent  interest  on  the  investments,  free  of  income 
tax.  There  are  to  be  no  expenses  connected  with  the  manage- 
ment of  the  fund.  No  one  over  the  age  of  30  is  to  be  allowed  to 
join  except  on  payment  of  a  fine  commensurate  with  the  risk. 
No  second  marriage  is  to  be  allowed  except  on  payment  of  a  fine 
commensurate  with  the  risk,  and  no  marriage  after  65  is  to  be 
recognized.      A  widow  on  re-marriage  is  to  forfeit  her  annuity. 

What  percentage  of  salary  and  pension  should  each  member 
contribute  to  the  fund,  and  what  sum  should  the  firm  pay  down 
to  start  the  fund  ? 

As  our  Tables  do  not  provide  for  second  marriages,  nor  for 
the  forfeiture  of  the  widows'  pension  on  re-marriage,  we  must 
leave  them  out  of  our  present  calculations. 

To  find  the  proper  contribution,  it  is  necessary  to  determine 
the  average  age  on  entrance  to  the  staff.  This  will  vary  according 
to  the  nature  of  the  business,  but  in  our  imaginary  staff  I  think 
18  would  be  the  proper  age  to  take.  It  is  not  desirable  to  take 
too  young  an  age,  because  you  may  be  fixing  the  scale  too  low 
and  endangering  the  Fund,  while  if  you  take  an  age  higher 
than  the  average,  you  will  have  a  margin  to  keep  the  Fund  in 
safety. 


1903.]  Staff  Pension  Funds.  127 

On  the  benefit  side  we  have 

Present  value  of  widow's  annuity!        __      ^^is      qq 
of  £20  .  .  .  .J  Dfs^ 

Present  value    of  continuation    of  |        _        ^Jis      qq 
annuity  tillyoungest  child  is  IC  J  Dis 

Present  value  of  annuity  of  £20  to  \  K.Yca(i6)^/r 

children     of    widower     until  ,-  = ^  x  20 

youngest  child  is  16       .  .1  ^^ 

Present  value  of  j625  on  death  of  |  _     -^Jis  ^  25 
bachelor        .          .          .          ./  Dfi 

On  the  payment  side  we  have 

Present  value  of  contribution  during  whole  period  of  active 
service 

P{l^^i8-  M''m1|  +  "Mll  +  '•Mil)  }(1  +  §i) 

Present  value  of  contribution  from  those  who  retire  on 
pension  at  age  65  {see  Problem  XIV  b,  J.I.A., 
vol.  xxxviij  p.  204) 

|^'64(N65+^D65)fg 


D^/> 


P 

Present  value  of  contributions  from  those  who  retire  on 
pension  before  the  age  of  65 

_p  ^C-"R(|-^^R^|-r"Mif)(l+|i) 

As  Dfi  is  the  same  as  Dis*,  we  shall  find,  by  collecting  all  the 
benefits  together,  and  all  the  payments  together,  that 

(""Ml.  X  20)  +r^'"^Mi.  X  20)  +  ("-""'^^'iMi.  x  20)  +  C^^Mis  x  25) 
~    {K!8-M'M(|+^Mi|  +  ^Ma}(l  +  |i) 

+  t^«(N65  +  ^Do5)^^^+6V^Rl8-'*'R5f-r'^M^(l  +  |i), 

which  produces  '0150,  or  li  per-cent. 

To  make  a  valuation  in  order  to  find  what  the  reserve  should 
be,  or  in  other  words  to  find  the  amount  which  the  firm  should 
pay  down  to  start  the  fund,  we  must  have  a  valuation  schedule. 

The  most  difficult  part  of  this  Problem  is  to  find  the  present 
value  of  the  future  salaries  and  pensions  on  which  we  have  to 
calculate  the  value  of  the  contributions,  so  we  will  consider  the 
contributions  first. 
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From  Problem  VIIIc  we  find  the  value  of  future  salary  and 
pension  (allowing  for  no  more  than  40  years'  service  to  count  for 
pension)  to  be  : 

Present  salary  multiplied  by 

1  (       Qo  +  n~x       \         ,  -j^  , 

■^  60  \^not  exceeding  ^Oy  ^^^^^^5+  o^eoj^s 

and  all  divided  by  D*  . 

The  last  two  terms  contain  values  based  on  past  service ;  but 
the  second  term  will  not  trouble  us  now^  because  in  all  cases  in 
our  supposed  Fund^  6o  +  n—:c  will  exceed  40. 

"We  will  proceed  then,  first,  to  obtain  the  details  for  valuing 
the  pensions  on  early  retirement. 


Particclabs  of  Fcxu 

Tart  of  Valuatiox  Schedule 

Number 

of 
Membei-s 

(1) 

Number  of 

years 

se^^^ce 

=  n 

(2) 

Annual 

salary 

receivable  bv 

all  the 

members  in 

col.  (1) 

(3) 

Salary  x 

past  years 

of 

ser^^ce 

(2)x(3) 

W 

ranU 

(5) 

CoL  (3) 
xCoL  (5) 

(6) 

Present  Age  20 

10 

20 

10 

5 

5 

5 
4 
3 

I 

450 
900 
450 
200 
250 

2,250 

3,600 

1,350 

400 

250 

15-974 
14-305 
12-549 
10-776 
8-984 

7,188-3 
12,874-5 
5,647-1 
2,155-2 
2,246-0 

1                        i 
50         '           ...          '       2,250 

7,850 

30,111-1 

Present  Age  30 

5 
5 
15 
15 
5 
4 
1 

15 
14 
13 
12 
11 
10 
8 

375 
375 
1,310 
1,275 
460 
600 
105 

5,625            15-974             5,990-3 

5,250            14-305             5,364-4 

17,030            12-549           16,439*2 

15,300            10-776           13,739-4 

5,060              8-984             4,132-6 

6,000              7-178             4,306-8 

840             3-677               386-1 

1                ! 

50 

4,500 

55,105                ...             50,358-8 
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All  the  rest  of  the  work,  except  when  {Qo  +  n—x)  is  less  than  40, 
is  based  upon  totals  for  each  present  age. 


Valuation  Schsdule — (Continue 

d) 

1 

Present 

age 

(V) 

Total 
annual 
salary 

(8) 

Total 
salary 
X  past 
years  of 
senice 

(9) 

(10) 

(8)  X  (10) 
(11) 

(12) 

i           ^x 

\ 

(13) 

(8)  X  (12)  X  (13)' 

(14) 

20 
30 

2,250 
4,500 

7,850 
55,105 

24-035 
19-427 

54,078-8 
87,421-5 

5-02 
2-51 

•193 

'        -487 

1 

2179-9 

5500-7 

Totals 

6,750 

141,500-3 

1 

1 

7680-6 

Valu. 

iTios  Schedule— (Continued) 

Present 
age 

(15) 

(9)  X  (15) 
(16) 

i 

1      <"' 

(8)x(17) 
(18) 

Number 

of 
Members 
on  Fund 

(19) 

Dx 

(-20) 

20 
30 

1-136 
1-430 

8,917-6 

78,800-1 

1 

'        42-039 
38-711 

94,587-8 
174,199-5 

50 

50 

-809 
1-940 

Totals 

87,717-7 

1  268,787-3 

100 

Valuation  Schedule— (Continued) 

(19)  X  (20) 
(21) 

(22) 

(I9)x(22) 
(23) 

K.YCaaejjj 

^x 

(■24) 

(19)  X  (24) 

(25) 

(26) 

(19)x(26) 
(27) 

40-45 
97-00 

•021 
-048 

1-05 
2-40 

-027 
-067 

1-350 
3-350 

•053 
-066 

2-65 
3-30 

137-45 

3-45 

4-700 

5-95 

1 
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Valuation  Balance  Sheet. 

Liabilities. 

By  present  value  of  annuity  to  widows  of  £20,  col.  (21)  x20  .         .  =  2,749*0 
„           ,,            ,,         continuation  of  annuity  after  death  of  widow 

until  youngest  child  is  16,  col.  (23)  X  20        .  =  69-0 
„          „           „         £20  to  children  of  widowers  until  youngest  is 

16,  col.  (25)  X  20 =  94-0 

„          „           „         £25  on  death  of  bachelors,  col.  (27)  X  25 .         .  =  148-8 


3,060-8 


Assets. 
To  present  value  of  salary  during  active  service, 


Increase  by  |t  =  l^/o  . 

To  present   value   of   pension   after   65,    col. 
(14)xf= 

2,122-5 

5120-4 

143,622-8 

multiplied  by  iJ»  =  decreased  by 
2i  %  nearly 

To  present  value  of  pension  on  earlv  retirement : 
col.  (16) 
col.  (18) 

128-0 

87,717-7 
268,787-3 

4,992-4 

deduct,  col.  (6)     =     30,111-1 
50,358-8 

356,505-0 
80,469-9 

increased  by  1^% 

276,035-1 
4,140-5 

280,175-6  : 

-60  =  4,669-6 

U7o  of  £153,284-8  = 

Deficit    .... 

153,284-8 

2,299-3 
761-5 

£3,060-8 

The  sum  which  the  firm  should  pay  down  to  start  the  Fund 
is  £761.   \Q8. 

Problem  XII  c. — What  is  the  present  value,  in  respect  of  a 
person  aged  x  at  entrance,  of  an  annuity  to  a  widow  based  on  the 
husband's  pension,  or  the  pension  he  would  have  been  entitled  to 
at  the  date  of  his  death  ?  And  what  would  be  the  value  of 
a  continuation  of  the  same  annuity  to  the  children  of  a  widow 
or  widower  until  the  youngest  reaches  the  age  of  [n)  ? 

Here  the  question  of  retirement,  and  the  mortality  amongst 
those  who  retire,  form  important  elements  in  the  Problem ; 
consequently  we  require  to  use  Table  4,  where  those  who  retire 
early  are  separated  from  the  others. 
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It  will  be  necessary  to  divide  the  Problem  into  three  parts, 
and  investigate  separately  the  values  of  the  benefits  in  respect  of 

(1)  Those  who  die  while  in  the  service. 

(2)  Those  who  retire  before  the  pension  age. 

(3)  Those  who  retire  at  the  pension  age. 

For  1,  the  d'^  in  Table  4  must  be  divided  into  Bd^,  Hdj^  and 
Kdx ;  and  for  2,  the  d's  in  Table  8  must  be  divided  into  Bd^^'\ 
Hc?^r^  and  Kd^^\  and  extended  to  the  end  of  life.  This  can  stop 
at  age  64  if  the  values  of  ^^"M_j.,  &c.,  by  Table  3  have  already 
been  calculated. 

Now  we  know  the  value  of  the  widow^s  annuity  on  the  death 
of  her  husband,  namely,  «^  +  5,  but  we  want  also  to  know  the 
value  of  the  widow^s  annuity  per  retired  person  at  the  date  of 
retirement.     It   is  necessary,  therefore,  to  ascertain  the  values  of 

-pr-^  and     J.  ^  according  to  Table  8 ;    and,  for  the  children's 

annuities,  to  find  the  values  of     -^   ^  and  •"  also  by  the 

same  Table. 

Using  the  index  (r)  to  distinguish  the  invalid  pensioners 
Mortality  Table,  we  may  call 

— ^^  =Wa^j*^=the  value,  per  retired  person  aged  x,  of  a 
^x  widow's  annuity  of  1. 

^^^  =E{nfp=the  value,  per  retired  person  aged  a.-,  of  the 
addition  to  provide  for  continuation  of  the 
widow's  annuity  until  the  youngest  child  is  (?i) 
years  of  age. 

—(^j--- =K.YCo(?/)^j"^  =  the  value,  per  retired  person  aged  x, 

^  of  an  annuity  of  1  to  the  children  of  a  widower 

until  the  youngest  reaches  the  age  of  (n). 

When  these  Tables  are  constructed  we  shall  be  in  a  position 
to  proceed  with  the  investigation  of  the  Problem ;  but  we  must 
first  know  the  principle  on  which  the  pensions  are  calculated. 
Let  us,  in  the  first  place,  take  the  case  where  the  pension  is 
based  on  the  number  of  years'  service  of  the  husband,  and  the 
average  salary  he  received. 

Following  the  same  reasoning  as  in  my  Problem  Xb  {J. I. A., 
vol.  xxxvi,  p.  238)  we  proceed  thus  : 

Out  of  l^  persons  living  at  the  age  x,  in  receipt  of  an  average 


E(.)^r) 
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salary  of  s  each,  the  liability  for  widows^  annuities,  equal  to  the 
total  amount  of  the  salaries  received  by  their  husbands, 
would  be — 

In  respect  of  Hd^  persons  dying —         And  in  respect  of  r^.  persons  retiring — 

Hii,.  X  5^  X  {a, J  +  \)  r^x  So;  x  Wa^j') 

In  respect  of  Hfi?x+i  persons  dying —    And  in  respect  of  rx+\  persons  retiring- 
In  respect  of  H</.i.  ^.g  persons  dying —    And  in  respect  of  r ^ +2  persons  retiring- 

In  respect  of  Hd^t  persons  djing —       And  in  respect  of  Tba  persons  retiring — 

H^« .  r> .  (ay^e4-x  +  *)  re,  .^s.  W^.'^ 

In  respect  of /c5  persons  retiring  at  the  pension  age  /eaS^s .  W<765 . 

The  present  value  of  all  the  annuities  equated  to  I  of  salary 
at  age  x  will  be 

[{Hc?^x(c^+i)+7•.,.Wfl^;>}5^.^;^+'+{H4+lX(ff^^.l  +  A) 

+  rx+i.V^o%}{Sx  +  Sx+i)v^-^''+  .  .  .+  {HdeiX{a,+ei-x  +  h) 

+  n,aw'ii^}Sl's .  i;«^]  +  h, .  l^s .  VJa[l\v^' 

divided  by  l^SxV^- 

Separating  the  symbols  inside  the  large  bracket,  we  have 

{y^dx+i.{ay+i  +  ^)+rx+,.\Nai%){sx  +  s.r+i)v^^'' 

If  now  we  first  form  Tables  of  Hdx{ay+  ^)  and  r^-V^a^p,  then 
add  the  two  values  together,  forming  a  Table  of  {Hdx{ay  +  ^) 
+  ra;.Wo^J^},  and  multiply  the  value  by  r^+',  thus  forming  a 
Table  of  {H^^(fl^  +  |)+r^Wfl^J^}f^+S  which  we  will  call  '"•'""C^; 
and  sum  these  values,  so  that 

\^■.ra/-^      i^w.rap  i^w.rfrp  _.  w.rnp     w.ra-.r 

then  multiply  '''"Mj,-  by  .<?^.  making  ""''"M* ,  and  then  sum  these 
values  so  that 

R^—       M^+       AL+i  +  .  •  . 

we   can    represent    the    present   value    of    an    annuity    to   the 
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widow,  of  her  husband's  pension  based  ou  average  salary  and 
number  of  years'  service  equated  to  1  of  salary,  in  respect  of 
a  person  aged  x  at  entrance,  and  dying  or  retiring  before  the 
pension  age,  by  the  convenient  symbol 


K 

Adding  to  this  the  value  of  the  widow's  pension  in  respect  of 
the  /eo  persons  who  retire  at  the  pension  age, 

we  have  for  the   complete  value    of  the    widow's    annuity,  per 
person  aged  x  at  entrance, 

X X 

The  value  ^^"'R*,  however,  requires  adjustment,  because  it 
has  been  assumed  that  the  full  year's  salary  in  the  year  of 
retirement  was  paid,  and  the  whole  has  been  over-discounted  by 
half  a  year.  The  proper  adjustment  is  to  deduct  ^^'"^M^*  (which 
will  be  found  later),  and  increase  the  difference  by  half  a  year's 
interest.     The  corrected  value  will  therefore  be 

d: 

For  the   continuation  of  the   annuity  for  the  benefit  of  the 
children  of  a  widow  or  widower  until  the  youngest  child  attains 
the  age  of  n  ;  we  shall  have  (equating  our  values  to  a  denominator 
of  l^s^tf) 
In  respect  of  Hdx  persons  dying  as  husbands  at  age  x, 

Hd^xE{n)  X5j.xir^+i 
In  respect  of  Kdj.  persons  dying  as  widowers  at  age  x, 

Kd-cxyca{n)  xs-cXv^-^^ 
In  respect  of  r^.  persons  who  retire  at  age  x 

(r^  X  E («)^J^  +  7-^  X  K .  YCa (n/J^) {s^  x  f^+ ') . 

By  separating  the  symbols  as  before,  it  will  be  found  that 
a  Table  would  have  first  to  be  constructed  of 

{  (h4.  X  E(n)  +  {Kd  X  YCfl(n))  +  (r^  X  E(n)|J'^) 

+  (r,xK.YCa(n)^j'V}t^+' 
which  could  be  called  ^'^"^•'■"C^. 
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Then  these  values  of  ''c(")"'c^  would  have  to  be  summed  to 
form  a  Table  which  might  be  called '''=^"^- ''"M^. .  The  values  in 
this  Table  would  have  to  be  multiplied  by  s^,,  forming  a  Table  of 
vc(«).W|^«  ^  and  these  new  values  summed  again  producing  a  Table 

of^^('^)-'"X. 

In  respect  of  those  who  retire  at  the  pension  age  65^ 
the  value  equated  to  a  denominator  of  l^s^v''  will  be  1^5  x  2*^*s 
(e(?i)65+ K.YC«(n)6s)  .y^^  and  the  complete  value  for  the  con- 
tinuation of  the  annuity  will  be 

vc(»).mj^^^p^^^^^4g(E(K)es+  K  .YCg(n)65) 

The  value  ^'^("^>'''*B,*  is^  however,  too  large  by  reason  of  our 
assuming  that  the  last  year's  salary  is  paid  in  full,  and  by  the 
whole  being  over-discounted  by  half  a  year.  The  correct  value 
would  therefore  be 

(l-fli)(^^^^^^"X-i-''^'^"''MlO  +  D65-t^(E(7i)e5+K.YCa(n)65) 

Secondly,  let  us  assume  that  the  pension  is  based  on  last 
salary  and  number  of  years'  service.  The  same  process  as  before 
will  have  to  be  followed,  up  to  the  construction  of  the  Table  of 
values  of  ^^'"C  ,,  when  each  value  would  have  to  be  multiplied 
by  s,^.,  and  the  resulting  values  then  summed,  so  that 

(yxSx+        y^x+iSx+}-r        yjx+-iSx+2-r  ...  —        iVi^. 
These  values  would  have  to  be  summed  again,  so  that 

The  value  of  the  widow's  pension,  in  respect  of  the  ks  persons  who 
retire  at  the  pension  age  65,  will  be 

J -.koV^\{65  —  x)s64XWae5}j 

Ix^x"^ 

and  the  value  of  the  widow's   annuity  per   person  aged  x  at 
entrance  will  be 

or,  using  the  proper  adjustments. 
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For  the  continuation  of  the  annuity  for  the  benefit  of  the 
childi'en  of  a  widow  or  widower  until  the  youngest  arrived  at  the 
age  of  {n)  we  follow  the  same  process  as  above  up  to  the 
construction  of  the  Table  of  ''^^"^■'""C^.  These  values  would  have 
to  be  multiplied  by  s^,  and  then  summed,  so  that 

yc(/0.rap    o    _i_vc(n).rap  ,  _Yc(n). ra,j/* 

^x^x'T  yJx-rl^x  +  l'T'  •   •   •  —  ^^x' 

Summing  these  values  in  like  manner,  we  shall  have 

vc(H).)-a-i  1-?.?    ,   \c{n).ra^Tls        .  vc(n).rri-ryls 

Mj;  -f-         Mx+i  +  .  . .  =         a^, 

and  the  value,  in  respect  of  the   Iq^  persons  who   retire  at  the 
pension  age  65,  will  be 

-{l65v''.iQo-:c)s,i.{E{n),,+  K.YCa{n)e,)}, 

i-x^x'^ 

so  that  the  value  of  the  addition  to  the  value  of  the  widow's 
annuity  (making  the  usual  correction)  will  be 

(l+}i)('"<""RL'-r""''°ML')  +  D«(65-^K(EWss  +  K.YCa(«)«,) 

K 

By  means  of  Problems  XIII  b,  XIV  b  and  XV  b,  it  would  be  a 
simple  matter  to  apply  the  above  formulas  to  the  usual  modes  of 
calculating  pensions. 

I  have  not  attempted  to  make  any  Tables  for  this  kind 
of  pension  to  widows  and  children ;  because  I  have  not  found  the 
plan  to  be  in  practical  use  with  either  of  these  modes  of 
calculating  pensions ;  but,  from  signs  which  I  have  observed,  I 
should  not  be  surprised  to  hear  of  an  attempt  to  put  this  plan 
into  operation.  The  younger  members  might  do  worse  than 
exercise  their  powers  on  the  construction  of  Tables  for  this 
kind  of  benefit. 

Problem  XIIIc. — To  ascertain  the  fine  payable  on  second 
marriage. 

One  of  the  difficult  problems  connected  with  these  Funds  is 
to  determine  what  fine  should  be  paid  on  re-marriage.  All  the 
Tables  are  based  on  first  marriage  only;  and  if  the  contributions 
are  based  on  such  Tables,  without  any  addition  for  the  con- 
tingencies of  second  and  third  and  subsequent  marriages,  then 
the  widower  who  marries  again  is  bringing  on  to  the  Fund 
a  liability  which  he  is  not  paying  for.  He  undertook  to  make  a 
contribution  for  the  whole  of  life,  and  the  Fund  undertook  the 
risk  of  making  a  payment  if  he  died  a  bachelor,  the  risk  of  paying 
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an  annuity  to  his  widow  by  the  first  marriage,  the  risk  of  paying 
an  annuity  to  his  children,  and  the  risk  of  paying  a  sum  on  his 
death  as  a  widower.  The  risk  of  his  dying  a  bachelor  ceased 
when  he  married,  the  risk  of  paying  an  annuity  to  his  widow  by 
the  first  marriage  ceased  when  his  wife  died,  the  risk  of  paying  an 
annuity  to  his  children  may  or  may  not  have  ceased,  and  the  risk 
of  paying  a  sum  at  his  death  is  still  in  existence.  He  now  wants 
to  bring  on  to  the  Fund  the  risks  attaching  to  a  second  marriage, 
that  is,  the  risk  of  paying  an  annuity  to  his  widow  by  the  second 
marriage,  and  the  risk  of  paying  an  annuity  to  his  children  by 
the  second  marriage ;  but  by  doing  so  he  is  reducing  the  risks 
left  by  his  original  contract,  for  the  value  of  the  annuity  to  his 
children  by  the  first  wife  will  be  smaller,  and  the  risk  of  his 
dying  a  widower  without  children  under  a  certain  age  will 
be  less. 

If  we  assume  that  the  value  of  the  reduction  in  the  old  risks 
will  cover  the  value  of  the  annuity  to  the  children  of  the  new 
marriage,  there  remains  the  additional  risk  of  the  annuity  to  the 
widow,  which  is  ay  —  axy,  and  that  is  clearly  the  fine  which 
should  be  paid. 

The  cost,  however,  is  prohibitive  ;  and  you  will  never  persuade 
a  man  that  it  is  right  and  just  that  he  should  go  on  paying  all  his 
life  for  other  people^s  widows,  and  not  be  allowed  to  leave  his  own 
widow  on  the  Fund,  even  if  it  is  by  a  second  marriage,  without 
paying  an  additional  sum  equal  to  the  full  value  of  the  risk. 

In  all  the  Funds  I  have  examined  fine  on  second  marriage  is 
quite  nominal  compared  with  the  correct  amount ;  but  then  the 
contributions  and  the  values  of  the  risks  have  generally  been 
calculated  with  an  excess  of  caution  which  has  justified  the 
imposition  of  only  a  small  fine. 

If,  however,  we  are  going  to  calculate  the  values  of  the 
contributions  more  closely,  we  shall  have  to  calculate  the  fines 
more  closely,  or  find  some  way  of  making  them  merely  nominal, 
or  doing  without  them  altogether.  We  can  only  do  this  by 
including  the  risk  of  second  and  subsequent  marriages  in  the 
original  calculations.     But  how  ? 

The  difficulty  is  considerably  increased  when  the  contribution 
is  a  fixed  percentage  of  salary  and  pension. 
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Hypothetical  Experience  of  Staff  Pension  Fund 
for  Widows  and  Orphans. 

Table  44. 
Simple  Commutation  Columns  (according  to  Tables  3  and  45). 


4  PER-CEST 

3  PER-CENT 

Age 

X 

Dt' 

Age 

X 

Jif 

Age 

X 

Df 

Age 

X 

Df 

15 

11105- 

60 

343-93 

15 

12837^ 

60 

614-10 

16 

9839-0 

61 

319-28 

16 

11484- 

61 

575-61 

17 

8581-4 

62 

295-57 

17 

10113- 

62 

538-05 

18 

7469-1 

63 

272-79 

18 

8887-9 

63 

501-40 

19 

6552-1 

64 

251-01 

19 

7872-3 

64 

465-84 

20 

5793-8 

65 

230-41 

20 

7028-9 

65 

431-77 

21 

5158-9 

66 

21111 

21 

6319-5 

66 

399-44 

22 

4627-2 

67 

192-95 

22 

5723-1 

67 

368-62 

23 

4176-1 

68 

175-63 

23 

5215-3 

68 

338-79 

24 

3789-7 

69 

159-14 

24 

4778-7 

69 

309-97 

25 

3456-0 

70 

143-49 

25 

4400-2 

70 

282-20 

26 

3164-7 

71 

128-69 

26 

4068-5 

71 

255-55 

27 

2908-0 

72 

114-74 

27 

3774-8 

72 

230-06 

28 

2680-8 

73 

101-66 

28 

3513-7 

73 

205-81 

29 

2478-6 

74 

89-462 

29 

3280-2 

74 

182-88 

30 

2297-3 

75 

78-141 

30 

3069-7 

75 

161-28 

31 

2134-2 

76 

67-716 

31 

2879-5 

76 

141-12 

32 

1986-3 

77 

58-186 

32 

2706-0 

77 

122-44 

33 

1852-3 

78 

49-538 

33 

2547-9 

78 

105-25 

34 

17300 

79 

41-768 

34 

2402-7 

79 

89-605 

35 

1618-0 

80 

34-851 

35 

2269-1 

80 

75-492 

36 

1515-1 

81 

28'755 

36 

2145-4 

81 

62-891 

37 

1420-6 

82 

23-449 

37 

2031-0 

82 

51-786 

38 

1333-2 

83 

18-883 

38 

1924-7 

83 

42-107 

39 

1252-5 

84 

15-005 

39 

1825-7 

84 

33-783 

40 

1177-5 

85 

11-757 

40 

1733-0 

85 

26-728 

41 

1107-5 

86 

9-076 

41 

1645-9 

86 

20-833 

42 

1042-6 

87 

6-897 

42 

1564-4 

87 

15-985 

43 

981-59 

88 

5-155 

43 

1487-2 

88 

12-063 

44 

924-76 

89 

3-789 

44 

1414-7 

89 

8-953 

45 

871-40 

90 

2-732 

45 

13460 

90 

6-517 

46 

821-26 

91 

1-933 

46 

1280-9 

91 

4-657 

47 

774-16 

92 

1-341 

47 

1219-1 

92 

3-263 

48 

729-93 

93 

-909 

48 

1160-6 

93 

2-233 

49 

688-10 

94 

-604 

49 

1104-7 

94 

1-497 

50 

648-54 

95 

-393 

50 

1051-4 

95 

-983 

51 

611-29 

96 

•248 

51 

1000-6 

96 

-627 

52 

576-21 

97 

-154 

52 

952-29 

97 

-392 

53 

542-90 

98 

-092 

53 

905-98 

98 

-237 

54 

511-32 

99 

•054 

54 

861-55 

99 

-139 

55 

481-02 

100 

•030 

55 

818-35 

100 

•078 

56 

451-72 

... 

56 

776-00 

57 

423-02 

57 

733-74 

58 

395-95 

58 

693-44 

59 

369-45 

59 

653-31 
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Hypothetical  Experience  of  Staff  Pension  Fund 
for  Widows  and  Orphans. 

Table  45. 

Showing  the  number  living  and  remaining  on  the  staff  at  each  age 
according  to  Table  3,  a7id  the  numbers  icho  die  at  each  age  as 
Bachelors,  Husbands,  and  Widowers;  no  secojid  marriage  being 
allowed  for. 


Age 

Li\-ing  and 

remaining 

on  Staff 

Dying 

Dying 
Bachelors 

Dying 
Manied 

Dying 
Husbands 

D>-ing 
Widowers 

Age 

X 

If 

4'> 

^x 

Mdx 

Hdx 

-- 
Kdx 

X 

15 

20,000 

72 

72 

15 

16 

18,428 

68 

68 

... 

16 

17 

16,716 

64 

64 

17 

18 

15,131 

59 

59 

18 

19 

13,804 

55 

55 

... 

19 

20 

12,695 

52 

51-9 

•1 

•1 

20 

21 

11,756 

49 

48-7 

■3 

•3 

21 

22 

10,966 

47 

46-2 

•8 

•8 

22 

23 

10,293 

45 

43-4 

1-6 

1-6 

23 

24 

9,714 

43 

40-5 

2-5 

2-5 

24 

25 

9,213 

42 

38-3 

3-7 

3-7 

25 

26 

8,774 

42 

37-0 

5-0 

4-9 

■1 

26 

27 

8,385 

41 

34-8 

6-2 

61 

•1 

27 

28 

8,039 

40 

32-5 

7-5 

7-4 

•1 

28 

29 

7,730 

40 

30-0 

10-0 

9-8 

•2 

29 

30 

7,451 

40 

28-0 

12-0 

11-8 

•2 

30 

31 

7,199 

41 

26-6 

14-4 

141 

•3 

31 

32 

6,968 

41 

24-6 

16-4 

160 

•4 

32 

33 

6,758 

41 

22-7 

18-3 

17-8 

•5 

33 

34 

6,564 

42 

21-2 

20-8 

20-2 

•6 

34 

35 

6,385 

43 

19-7 

23-3 

22-6 

•7 

35 

36 

6,218 

43 

18-0 

250 

24-2 

•8 

36 

37 

6,063 

45 

17-4 

27-6 

26-7 

•9 

37 

38 

5,918 

46 

16-5 

29-5 

28-4 

1-1 

38 

39 

5,782 

47 

16-1 

30-9 

29  7 

1-2 

39 

40 

5,653 

49 

161 

32-9 

31-5 

1-4 

40 

41 

5,530 

50 

16-0 

34-0 

32-4 

1-6 

41 

42 

5,414 

53 

16-4 

36-6 

34-8 

1-8 

42 

43 

5,301 

54 

16-2 

37-8 

35-9 

1-9 

43 

44 

5,194 

57 

16-5 

40-5 

38-3 

2-2 

44 

45 

5,090 

60 

16-9 

431 

40-6 

2-5 

45 

46 

4,989 

63 

17-4 

45-6 

42-8 

2-8 

46 

47 

4,891 

65 

17-7 

47-3 

44-2 

3-1 

47 

48 

4,796 

69 

18-6 

50-4 

46-8 

3-6 

48 

49 

4,702 

73 

19-4 

53-6 

49-5 

4-1 

49 

50 

4,609 

76 

19-8 

56-2 

51-6 

4-6 

50 

51 

4,518 

79 

20-2 

58-8 

53-7 

5-1 

51 

52 

4,429 

83 

20-8 

62-2 

56-5 

5-7 

52 

53 

4,340 

87 

21-4 

65-6 

59-2 

6-4 

53 

54 

4,251 

92 

22-4 

69-6 

62-4 

7-2 

54 

55 

4,159 

97 

23-2 

73-8 

65-6 

8-2 

55 

56 

4,062 

103 

24-3 

78-7 

69-3 

9.4 

56 

57 

3,956 

108 

25-1 

82-9 

72-4 

10-5 

57 

58 

3,851 

114 

25-8 

88-2 

76-4 

11-8 

58 

59 

3,737 

119 

26-4 

92-6 

79-5 

131 

59 
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Hypothetical  Experience  of  Staff  Pension  Fund 
for  Widows  and  Orphans. 
Table  45 — (^continued). 
Shoioing  the  numler  living  and  remaining  on  the  staff  at  each  age 
according  to  Table  3,  and  the  numbers  tvho  die  at  each  age  as 
bachelors,  Husbands,  and  Widowers  ;  no  second  marriage  being 
allowed  for. 


1 
Age 

Lhlng  and 

remainiag 
1     on  Staff 

Dying 

Dj-ing 
Bachelors 

Dying 
,    Married 

Dying 
Hni>  bands 

Dying 
Widowers 

' 

1    Age 

1 

X 

!    c 

4" 

Brfx 

Mdx 

Hrf-j 

Kdx 

X 

60 

1     60 

'     3618-0 

125-0 

,       26-8 

98-2 

83-3 

14-9 

61 

1     3493-0 

130-0 

!       26-9 

103-1 

86-4 

16-7 

61 

62 

33630 

135-0 

26-9 

108-1 

'       89-3 

18-8 

62 

63 

1     3228-0 

1390 

26-8 

112-2 

;       91-2 

21-0 

63 

&4 

,     3089-0 

140-0 

26-2 

113-8 

910 

22-8 

64 

65 

i     29490 

139-0 

25-5 

113-5 

890 

24-5 

65 

66 

'     2810-0 

139-0 

25-1 

113-9 

87-4 

26-5 

66 

67 

2671-0 

142-5 

25-4 

117-1 

87-8 

29-3 

67 

68 

2528-5 

145-7 

'       25-9 

119-8 

87-6 

32-2 

1     68 

69 

2382-8 

148-4 

26-4 

122-0 

86-9 

35-1 

1     69 

70 

2234-4 

150-3 

26-8 

123-5 

85-5 

38-0 

1    70 

71 

2084-1 

1     151-6 

27-1 

1     124-5 

83-6 

40-9 

!     71 

72 

1932-5 

151-8 

27-2 

124-6 

81-0 

43-6 

1     72 

73 

1780-7 

151-0 

27-1 

123-9 

77-8 

46-1 

73 

74 

1629-7 

149-3 

26-8 

122-5 

74-1 

48-4 

74 

75 

1480-4 

146-2 

26-4 

119-8 

69-6 

50-2 

75 

76 

1334-2 

141-9 

25-9 

116-0 

64-5 

515 

76 

77 

1192-3 

136-6 

25-4 

111-2 

590 

52-2 

77 

78 

1055-7 

130-0 

24-8 

105-2 

53-0 

52-2 

78 

79 

925-7 

122-4 

23-7 

1       98-7 

471 

51-6 

79 

80 

803-3 

114-0 

22-2 

1       91-8 

41-2 

50-6 

80 

81 

689-3 

104-7 

21-4 

83-3 

350 

48-3 

81 

82 

584-6 

95-0 

18-8 

76-2 

29-9 

46-3 

82 

83 

489-6 

85-0 

16-4 

68-6 

24-9 

43-7 

83 

84 

404-6 

74-9 

14-2 

60'7 

20-3 

40-4 

84 

85 

329-7 

65-0 

12-0 

53-0 

16-2 

36-8 

85 

86 

264-7 

55-5 

10-1 

45-4 

12-6 

32-8 

86 

87 

209-2 

46-6 

7-8 

38-8 

9-7 

29-1 

87 

88 

162-6 

38-3 

6-4 

31-9 

7-1     1 

24-8 

88 

89 

124-3 

31-1 

5-2 

25-9 

5-1     1 

20-8 

89 

90 

93-2 

24-6 

4-1 

20-5     : 

3-5 

17-0 

90 

91 

68-6 

19-1 

3-2 

15-9 

2-4     ! 

13-5 

91 

92 

49-5 

14-6 

2-4 

12-2 

1-5 

10-7 

92 

93 

34-9 

10-8 

1-8 

90 

1-0 

80 

93 

94 

24-1 

7-8 

1-3 

6-5     ; 

-6 

5-9 

94 

95 

16-3 

5-6 

•9 

4-7    ; 

•*     1 

4-3 

95 

96 

10-7 

3-8 

-6 

3-2 

•2     1 

3-0 

96 

97 

6-9 

2-6 

-4 

2-2     1 

-1 

2-1 

97 

98 

4-3 

1-7 

-3 

1-4 

1-4 

98 

99 

2-6 

1-1 

-2 

-9 

-9 

99 

100 

1-5 

-6 

-1 

-5 

... 

-5 

100 

101 

-9 

-4 

-1 

-3 

•3     , 

101 

102 

-5 

-2 

-2 

■2     1 

102 

103 

•3 

-2 

•2     i 

-2    ! 

103 

104 

-1 

•1 

•1 

■1     i 

104 

105 

105 
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Hypothetical  Experience  of  Staff  Pension  Fund 
for  Widows  and  Orphans. 

Table  46. 

Value,  071  the  Death  of  a  Husband,  of  a  continuous  Annuity  ofl  to 
the  Widow  for  the  I'emainder  of  her  life. 


Age 

Age  of  Widow 

Age 

of  Husband 

at  Death 

VALUE   01 

■  «v  +  i 

of  Husband 

at  Death 

of  Husband 

at  Death 

X 

y 

4  per-cent 

3  per-cent 

X 

20 

22-0 

18-311 

21-547 

20 

21 

22-4 

18-278 

21-496 

21 

22 

22-8 

18-245 

21-445 

22 

23 

23-2 

18-211 

21-394 

23 

24 

23-6 

18-177 

21-341 

24 

25 

24-0 

18-143 

21-288 

25 

26 

24-8 

18-072 

21-178 

26 

27 

25-6 

17-998 

21-065 

27 

28 

26-4 

17-922 

20-950 

28 

29 

27-2 

17-844 

20-832 

29 

30 

28-0 

17-764 

20-712 

30 

31 

28-7 

17-690 

20-602 

31 

32 

29-4 

17-614 

20-490 

32 

33 

30-1 

17-537 

20-376 

33 

34 

30-8 

17-457 

20-259 

34 

35 

31-5 

17-374 

20-139 

35 

36 

321 

17-302 

20-034 

36 

37 

327 

17-227 

19-925 

37 

38 

33-3 

17-151 

19-815 

38 

39 

33-9 

17-073 

19-704 

39 

40 

34-5 

16-992 

19-589 

40 

41 

35-2 

16-897 

19-453 

41 

42 

35-9 

16-799 

19-315 

42 

43 

36-6 

16-697 

19-173 

43 

44 

37-3 

16-593 

19-028 

44 

45 

38-0 

16-487 

18-880 

45 

46 

38-8 

16-361 

18-706 

46 

47 

39-6 

16-231 

18-527 

47 

48 

40-4 

16-097 

18-344 

48 

49 

41-2 

15-959 

18-157 

49 

50 

42-0 

15-818 

17-967 

50 

51 

42-9 

15-655 

17-747 

51 

52 

43-8 

15-486 

17-522 

52 

53 

44-7 

15-311 

17-291 

53 

54 

45-6 

15-131 

17-053 

54 

55 

46-5 

14-944 

16-810 

55 

56 

47-4 

14-751 

16-559 

56 

57 

48-3 

14-552 

16-301 

57 

58 

49-2 

14-345 

16-036 

58 

59 

50-1 

14-131 

15-765 

59 
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Hypothetical  Experience  of  Staff  Pension  Fund 
for  Widows  and  Orphans. 

Table  46 — {continued). 

Value,  on  the  Death  of  a  Husband,  of  a  continuous  Annuity  ofl  to 
the  Widow  for  the  remainder  of  her  life. 


Age 

Age  of  Widow 

Age 

of  Husband 

at  Death 

VALUE   01 

ay  +  \ 

of  Husband 

at  Death     ; 

of  Husband 

at  Death 

X 

y 

4  per-cent 

3  percent 

X 

60 

51-0 

13-911 

15-488 

60 

61 

51-9           1 

13-687 

15-205 

61 

62 

52-8 

13-4.57 

14-919 

62 

63 

53-7 

13-224 

14-628 

63 

64 

54-6 

1 

12-986 

14-334 

64 

65 

55'5           , 

12-745 

14037 

65 

66 

56-5 

12-471 

13-702 

66 

67 

57-5 

12-191 

13-362 

67 

68 

58-5 

11-904 

13-015 

68 

69 

59  5 

11-609 

12-662 

69 

70 

60-5 

11-305 

12-300 

70 

71 

61-5 

10-993 

11-929 

71 

72 

62-5 

10-671 

11-551 

72 

73 

63-5 

10-339 

11-164 

73 

74 

64-5 

9-998 

10-769 

74 

75 

65-5 

9-648 

10-366 

75 

76 

66-5 

9-290 

9-957 

76 

77 

67-5 

8-928 

9-545 

77 

78 

68-5 

8-572 

9-143 

78 

79 

69-5 

8-233 

8-760 

79 

80 

70-5 

7-908 

8-395 

80 

81 

71-5 

7-594 

8-044 

81 

82 

72-5 

7-291 

7-705 

82 

83 

73-5 

6-996 

7-376 

83 

84 

74-5 

6-705 

7-054 

84 

85 

7o-5 

6-418 

6-736 

85 

86 

76-5 

6-130 

6-419 

86 

87 

77o 

5-843 

6-104 

87 

88 

78-5 

5-556 

5-791 

88 

89 

79-5 

5-267 

5-478 

89 

90 

80-5 

4-977 

5-163 

90 

91 

81-5 

4-679 

4-842 

91 

92 

82-5 

4-370 

4-513 

92 

93 

83-5 

4-049 

4171 

93 

94 

84-5 

3-718 

3-821 

94 

95 

85-5 

3-388 

3-473 

95 

96 

86-5 

3-060 

3129 

96 

97 

87-5 

2-734 

2-790 

97 
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[Oct. 


Hypothetical  Experience  of  Staff  Pension  Fund 
for  Widows  and  Orphans. 

Table  47. 

Present  value,  on  the  death  of  a  Married  Man,  of  a  continuous 
Annuity  of  1  until,  the  youngest  surviving  child  attains  the  age 
of  21,   16,  or  14. 


Age  of 

4 

PEB-CENT 

3   PER-CE>-T 

Age  of 

Widower 
at 

Annuity  till  Age  of 

Annuity  till  Age 

of 

Widower 
at 

Death 

Death 

21 

16 

14 

21 

16 

14 

X 

YCa(21) 

YCa(16) 

YC«(14) 

YCa(21) 

YCa(16) 

YCa<U) 

X 

25 

11-74 

9-59 

8-61 

12-79 

10-25 

9-12 

25 

26 

11-71 

9-56 

8-57 

12-75 

10-21 

9-08 

26 

27 

11-68 

9-52 

8-53 

12-71 

10-17 

9-03 

27 

28 

11-65 

9-48 

8-4S 

12-67 

10-12 

8-98 

28 

29 

11-62 

9-43 

8-43 

12-63 

10-07 

8-93 

29 

30 

11-58 

9-38 

8-38 

12-59 

10-02 

8-87 

30 

31 

11-54 

9-33 

8-33 

12-54 

9-96 

8-81 

31 

32 

11-50 

9-28 

8-28 

12-49 

9-90 

8-75 

32 

33 

11-46 

9-23 

8-22 

12-44 

9-84 

8-69 

33 

34 

11-41 

9-18 

8-16 

12-38 

9-78 

8-63 

34 

35 

11-36 

9-13 

8-10 

12-32 

9-71 

8-56 

35 

36 

11-31 

9-07 

8-04 

12-26 

9-64 

8-48 

36 

37 

11-26 

9-00 

7-97 

12-20 

9-56 

8-39 

37 

38 

11-20 

8-93 

7-89 

12-13 

9-48 

8-30 

38 

39 

11-13 

8-85 

7-80 

12-05 

9-39 

8-21 

39 

40 

11-06 

8-76 

7-71 

11-97 

9-29 

8-11 

40 

41 

10-98 

8-67 

7-60 

11-88 

9-19 

8-00 

41 

42 

10-90 

8-57 

7-50 

11-78 

9-OS 

7-88 

42 

43 

10-82 

8-46 

7-39 

11-68 

8-96 

7-76 

43 

44 

10-74 

8-35 

7-27 

11-57 

8-84 

7-63 

44 

45 

10-64 

8-24 

7-15 

11-46 

S-71 

7-49 

45 

46 

10-54 

8-12 

7-02 

11-35 

8-58 

7-35 

46 

47 

10-44 

8-00 

6-89 

11-23 

8-44 

7-20 

47 

4S 

10-33 

7-88 

6-75 

11-11 

8-30 

7-05 

48 

49 

10-22 

7-75 

6-60 

10-98 

8-15 

6-89 

49 

50 

10-10 

7-60 

6-45 

10-84 

7-98 

6-72 

50 

51 

9-97 

7-43 

6-27 

10-69 

7-80 

6-52 

51 

52 

9-82 

7-24 

6-08 

10-52 

7-60 

6-30 

52 

53 

9-65 

7-04 

5-86 

10-32 

7-37 

6-06 

53 

54 

9-57 

6-82 

5-61 

10-10 

7-12 

5-80 

54 

55 

9-26 

6-56 

5-33 

9-86 

6-85 

5-51 

55 

56 

902 

6-28 

0-00 

9-60 

6-54 

5-17 

56 

57 

8-75 

5-90 

4-62 

9-29 

6-19 

4-77 

57 

58 

8-44 

5-58 

4-21 

8-94 

5-78 

4-34 

58 

59 

8-08 

5-13 

3-76 

8-54 

5-30 

3-86 

59 
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Hypothetical  Experience  of  Staff  Pension  Fund 
for  Widows  and  Orphans. 

Table  47 — (continued). 

Present  value,  on  the  death  of  a  Married  Man,  of  a  continuous 
Anjiuity  of  1  until  the  youngest  surviving  child  attains  the  age 
of  21,  16,  or  14. 


Age  of 

4  PER-CENT 

3   PER-CENT 

Age  of 

Widower 

at 

Death 

Annuity  till  Age  of 

Annuity  till  Age  of 

Widower 

at 

Death 

21 

16 

14 

21 

16 

14 

X 

YCa{21) 

YCa<16) 

YCo(14) 

YCa(21) 

YCa(16) 

YCa<14) 

X 

60 

7-65 

4-61 

3-27 

8-04 

4^75 

3-34 

60 

61 

6-97 

4-08 

2-76 

7-34 

4-20 

2^82 

61 

62 

6-32 

3-48 

2^26 

6-64 

3-58 

2^32 

62 

63 

5-68 

2-87 

1^80 

5-94 

295 

1-86 

63 

64 

5-04 

2-26 

1-37 

523 

232 

1-42 

64 

65 

4-41 

167 

1-06 

453 

1-70 

1-09 

65 

66 

3-78 

1-29 

•86 

3-88 

1-32 

•88 

66 

67 

3-22 

1-03 

•70 

330 

1^05 

■72 

67 

68 

2-74 

•85 

•58 

2-81 

•87 

■59 

68 

69 

2-32 

•72 

•48 

2^38 

•73 

•49 

69 

70 

1-94 

•60 

•39 

1-99 

•62 

•41 

70 

71 

1-60 

•51 

•32 

1-64 

•52 

•33 

71 

72 

1-30 

•43 

•26 

133 

•44 

•27 

72 

73 

110 

•37 

•21 

1^13 

•38 

•22 

73 

74 

•94 

•31 

•17 

•96 

•32 

•17 

74 

75 

•79 

•26 

•14 

•81 

•27 

•14 

75 

76 

•66 

•22 

•11 

•68 

•22 

•11 

76 

77 

•56 

•18 

•09 

•57 

•18 

•09 

77 

78 

•46 

•15 

•08 

•48 

•15 

•08 

78 

79 

•39 

•12 

•06 

•40 

•12 

■06 

79 

80 

•32 

•10 

■05 

•33 

•11 

•05 

80 

81 

•27 

•09 

•04 

•28 

•09 

•04 

81 

82 

•23 

•07 

■03 

•23 

•07 

•03 

82 

83 

•19 

•06 

•02 

•20 

•06 

•02 

83 

84 

•16 

•04 

■01 

•16 

■05 

•01 

84 

85 

•13 

•03 

•13 

•03 

85 

86 

•11 

•02 

•11 

•02 

86 

87 

•09 

•01 

•09 

•01 

87 

88 

•07 

•07 

88 

89 

•05 

•05 

89 

90 

•04 

•04 

90 

91 

•02 

•02 

91 

92 

•01 

•01 

... 

92 
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On  the  Valuation  of 


[Oct. 


Hypothetical  Experience  of  Staff  Pension  Fund 
for  Widows  and  Orphans, 

Table  48. 

Value,  on  the  death  of  a  Husband,  of  a  continuous  jReversionary 
Anmdty  of  \  to  commence  on  the  death  of  the  Widow,  and 
continue  until  the  youngest  surviving  child  reaches  the  age  of 
21,  16,  or  14. 


Age  of 

4  PER-CENT 

: 

t   PER-CENT 

Age  of 

Husband 

at 

Death 

Annuity  till  age  of 

Annuity  till  ag 

e  of 

Husband 

at 

Death 

21 

16 

14 

21 

16 

14 

X 

E(21) 

E(16) 

E(14) 

E(21) 

E(16) 

E(14) 

X 

25 

1-096 

•698 

-551 

1-235 

-765 

-597 

25 

26 

1-096 

•696 

-548 

1-234 

-762 

-593 

26 

27 

1-095 

-694 

•545 

1-232 

•758 

•589 

27 

28 

1-094 

•691 

•541 

1-230 

•754 

•585 

28 

29 

1-092 

•687 

•537 

1-228 

•750 

•580 

29 

30 

1-090 

•682 

•533 

1-225 

•745 

•675 

30 

31 

1-087 

•677 

•528 

1-222 

-740 

•569 

31 

32 

1-084 

•672 

•522 

1-218 

-735 

•563 

32 

33 

1-080 

•667 

•516 

1-213 

•729 

•556 

33 

34 

1-075 

•661 

•509 

1-207 

-722 

-549 

34 

35 

1-070 

-655 

-502 

1-201 

-715 

•542 

35 

36 

1-064 

-648 

•494 

1-194 

•706 

•534 

36 

37 

1-058 

•640 

-486 

1-187 

-697 

•526 

37 

38 

1-052 

•632 

-478 

1-179 

•688 

-517 

38 

39 

1-046 

-623 

-470 

1-171 

•678 

•507 

39 

40 

1-040 

•614 

-462 

1-162 

•668 

-497 

40 

41 

1-033 

•605 

-454 

1-153 

-658 

•487 

41 

42 

1-025 

•596 

-445 

1-144 

•648 

•477 

42 

43 

1-017 

•587 

-436 

1-134 

•637 

•467 

43 

44 

1-009 

•578 

-427 

1-123 

•625 

•456 

44 

45 

1-000 

•568 

•417 

1-112 

•613 

-445 

45 

46 

-991 

•557 

-406 

1-101 

•600 

-433 

46       1 

47 

•982 

•546 

•395 

1-090 

-587 

•420 

47       j 

48 

•972 

•533 

•383 

1-078 

•573 

•406 

48 

49 

•962 

•519 

•369 

1-066 

-557 

•391 

49 

50 

•951 

•504 

•354 

1-051 

•539 

-375 

50 

51 

•938 

•486 

•336 

1-035 

•519 

-356 

51 

52 

•922 

-464 

•316 

1-016 

-495 

•334 

52 

53 

•903 

•440 

•295 

-993 

•469 

•311 

53 

54 

•880 

•415 

•272 

-966 

•442 

•286 

54 

55 

•853 

•388 

•246 

•934 

•413 

•258 

55 

56 

•822 

•356 

•217 

•898 

•377 

•228 

56 

57 

•787 

•320 

•188 

•857 

•337 

•196 

57 

58 

•748 

•284 

•159 

•811 

•297 

-164 

58 

59 

-703 

-248 

•131 

•759 

•258 

-134 

59 

1903.] 
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Hypothetical  Experience  of  Staff  Pension  Fund 
for  Widows  and  Orphans. 

Table  48 — {continued). 

Value,  on  the  death  of  a  Husband,  of  a  continuous  Reversionary 
Annuity  of  1  to  commence  on  the  death  of  the  Widoio,  and 
continue  until  the  youngest  surviving  child  reaches  the  age  of 
21,  16,  or  14. 


Age  of 

4 

PER-CENT 

3   PER-CENT 

Age  of 

Hnsband 

at 
Death 

Annuity  till  age  of 

Annuity  till  age  of 

Husband 
at 

Death 

21 

16 

14 

21 

16 

14 

X 

E(21) 

E(1G) 

E(14) 

EC3I)            E(16) 

E(14) 

X 

60 

•650 

•212 

•109 

■699     ,     ^220 

•111 

60 

61 

■574 

•182 

•091 

•615          -189 

•093 

61 

62 

•498 

•154 

•077 

•531          -160 

•079 

62 

63 

•422 

•128 

•066 

•447     1     -133 

•068 

63 

64 

•352 

•106 

•057 

•370 

•110 

•058 

64 

65 

•282 

•088 

•049 

•296 

•092 

•050 

65 

66 

•230 

•076 

•042 

■241          -080 

•043 

66 

67 

•192 

•065 

•036 

■200          ^068 

•037 

67 

68 

•161 

•054 

•031 

•168         ^057 

•032 

68 

69 

■139 

•046 

•026 

•145          •048 

•027 

69 

70 

•123 

•040 

•021 

•128          -042 

•022 

70 

71 

•111 

•034 

•017 

•115     I     ^036 

•018 

71 

72 

•101 

•029 

■014 

•105     1     ^030 

•014 

72 

73 

•092 

•024 

•Oil 

■096     '     ^025 

•Oil 

73 

74 

•083 

•020 

•009 

•086 

•021 

•009 

74 

75 

•075 

•016 

■007 

•078 

•017 

•007 

75 

76 

•068 

•013 

■005 

•071 

•014 

•005 

76 

77 

•061 

•Oil 

•004 

•064 

•Oil 

•004 

77 

78 

•055 

■009 

■003 

■058 

•009 

•003 

78 

79 

•050 

■007 

■003 

•052 

•007 

•003 

79 

80 

•045 

■006 

•002 

•047 

•006 

•002 

80 

81 

■040 

■005 

•002 

•042 

•005 

•002 

81 

82 

•035 

•004 

•001 

•036 

•004 

•001 

82 

83 

•030 

•003 

•001 

■031 

•003 

•001 

83 

84 

•025 

•002 

■026 

•002 

84 

85 

•020 

■001 

•021 

•001 

85 

86 

•016 

•017 

86 

87 

•012 

•013 

87 

88 

•009 

■009 

88 

89 

•006 

■006 

89 

90 

•004 

■004 

90 

91 

•002 

■002 

91 

92 

... 

92 
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On  the  Valuation  of 


[Oct. 


Hypothetical  Experience  of  Staff  Pension  Fund 

for  Widows  and  Orphans. 

Table  49. 

Value,  on  the  death  of  a  Married  man,  of  continuous  Annuities  of 
1  to  each  of  the  children  until  they  respectively  attain  the  age 
of  21,  16,  or  14. 


4   PER-CENT 

3   PKR-CENT 

Age  of 
Married 

Age  of 
Married 

man 

Orphans 

Annuities  till  age  of     | 

Orphans 

Annuities  till  age  of 

man 

at 
Death 

at 
Death 

21 

16 

14 

21 

16 

14 

X 

Oa(-21) 

o«(io) 

Oa(14) 

Oa(21) 

Oaae) 

Oa(14) 

X 

20 

0- 

0- 

0- 

0- 

0" 

0- 

20 

21 

5-20 

4-33 

3-92 

5-67 

4-63 

4-16 

21 

22 

8-10 

6-70 

6-05 

8-80 

7-15 

6-40 

22 

23 

10-22 

8-64 

7-60 

11-10 

9-21 

8-04 

23 

24 

12-08 

10-07 

8-82 

13-10 

10-71 

9-30 

24 

25 

13-74 

11-12 

9-87 

14-88 

11-81 

10-40 

25 

26 

15-37 

12-17 

10-83 

16-58 

12-91 

11-42 

26 

27 

16-85 

13-22 

11-67 

18-20 

14-01 

12-30 

27 

28 

18-36 

14-27 

12-50 

19-80 

15-11 

13-12 

28 

29 

19-86 

15-33 

13-31 

21-40 

16-21 

13-96 

29 

30 

21-37 

16-38 

1417 

23-00 

17-31 

14-84 

30 

31 

22-89 

17-44 

14-94 

24-60 

18-41 

15-64 

31 

32 

24-41 

18-42 

15-6o 

26-20 

19-41 

16-38 

32 

33 

25-92 

19-32 

16-43 

27-80 

20-37 

17-16 

33 

34 

27-45 

2012 

17-01 

29-38 

21-16 

17-74 

34 

35 

28-64 

20-85 

17-35 

30-62 

21-87 

18-10 

35 

36 

29-73 

21-21 

17-14 

31-70 

22-24 

17-88 

36 

37 

30-53 

21-17 

16-80 

32-50 

22-20 

17-52 

37 

38 

31-15 

20-86 

16-27 

33-10 

21-80 

16-96 

38 

39 

31-20 

20-31 

15-67 

3315 

21-25 

16-36 

39 

40 

30-87 

19-66 

15-06 

32-75 

20-54 

15-73 

40 

41 

30-37 

18-96 

14-45 

32-22 

19-80 

15-09 

41 

42 

29-77 

18-25 

13-84 

31-60 

19-05 

14-45 

42 

43 

29-15 

17-53 

13-23 

30-90 

18-29 

13-80 

43 

44 

28-52 

16-81 

12-62 

30-18 

17-54 

1315 

44 

45 

27-89 

16-09 

12-01 

29-45 

16-78 

12-50 

45 

46 

27-18 

15-37 

11-39 

28-70 

16-03 

11-86 

46 

47 

26-46 

14-65 

10-77 

27-90 

15-27 

11-21 

47 

48 

25-73 

13-93 

10-15 

27-10 

14-52 

10-56 

48 

49 

24-95 

13-21 

9-53 

26-26 

13-76 

9-92 

49 

50 

24-06 

12-49 

8-92 

25-30 

13-01 

9-27 

50 

51 

22-93 

11-77 

8-31 

24-10 

12-25 

8-62 

51 

52 

21-60 

11-04 

7-70 

22-70 

11-50 

7-98 

52 

53 

20-27 

10-32 

7-09 

21-30 

10-74 

7-33 

53 

54 

18-94 

9-60 

6-47 

19-90 

9-99 

6-68 

54 

55 

17-61 

8-88 

5-85 

18-50 

9-23 

6-04 

55 

56 

16-29 

8-16 

5-23 

17-10 

8-48 

5-40 

56 

57 

14-97 

7-44 

4-70 

15-70 

7-72 

4-85 

57 

58 

13-65 

6-72 

4-21 

14-30 

6-97 

4-34 

58 

59 

12-33 

6-00 

3-76 

12-90 

6-21 

3-86 

59 
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Hypothetical  Experience  of  Staff  Pension  Fund 
for  Widows  and  Orphans. 

Table  49 — (continued). 

Value,  on  the  death  of  a  Married  man,  of  coiitimious  Annuities  of 
1  to  each  of  the  children  until  they  respectively  attain  the  age 
of  21,  16,  or  14. 


4  PER-CENT 

3  FKR-CENT 

Age  of 
Married 

Age  of 
Married 

man 

Orphans 

'  Annuities  till  age  of 

Orphans 

'  Annuities  till  age  of 

man 

at 
Death 

at 
Death 

^ 

21 

16 

14 

21 

16 

14 

Oa(21) 

Oa(16) 

Oo(14) 

OaC21) 

Oa(16) 

Oa(14) 

X 

60 

1101 

5-28 

3-27 

1150 

5-46 

334 

60 

61 

9-69 

4-56 

2-76 

10-10 

4-70 

282 

61     1 

62 

8-37 

3-84 

2-26 

8-70 

3-95 

232 

62 

63 

7-05 

311 

1^80 

7-30 

3-20 

186 

63 

64 

5-76 

2-39 

1-37 

5-90 

2-45 

1^42 

64 

65 

4-52 

1^71 

106 

4-65 

1^75 

109 

65 

66 

3-78 

1-29 

•86 

3-88 

1^32 

•88 

66 

67 

3-22 

103 

•70 

3-30 

105 

•72 

67 

68 

2-74 

•85 

•58 

2-81 

■87 

•59 

68 

69 

2-32 

•72 

•48 

2-38 

•73 

•49 

69 

70 

1-94 

•60 

•39 

1-99 

•62 

•41 

70 

71 

1-60 

•51 

•32 

1-64 

•52 

•33 

71 

72 

1-30 

•43 

•26 

1-33 

•44 

•27 

72 

73 

1-10 

•37 

•21 

113 

•38 

•22 

73 

74 

•94 

•31 

•17 

•96 

•32 

•17 

74 

75 

•79 

•26 

•14 

•81 

•27 

•14 

75 

76 

•66 

•22 

•11 

•68 

•22 

•11 

76 

77 

•56 

•18 

•09 

•57 

•18 

•09 

77 

78 

•46 

•15 

•08 

•48 

•15 

•08 

78 

79 

•39 

•12 

•06 

•40 

•12 

•06 

79 

80 

•32 

•10 

•05 

•33 

•11 

•05 

80 

81 

•27 

•09 

•04 

•28 

•09 

•04 

81 

82 

•23 

•07 

•03 

•23 

•07 

•03 

82 

83 

•19 

•06 

•02 

•20 

•06 

•02 

83 

84 

•16 

•04 

•01 

•16 

•05 

•01 

84 

85 

•13 

•03 

•13 

•03 

85 

86 

•11 

•02 

•11 

•02 

86 

87 

•09 

•01 

•09 

•01 

87 

88 

•07 

•  •• 

•07 

88 

89 

•05 

... 

•05 

89 

90 

•04 

•04 

90 

91 

•02 

•  •• 

•02 

91 

92 

•01 

... 

•01 

92 
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On  the  Valuation  of 


[Oct. 


Hypothetical  Experience  of  Staff  Pension  Fund 
for  Widows  and  Orphans. 

Table  50. 

Commutation  Columns  for  finding  the  Present  Value  per  Member 
(^whether  Bachelor,  Husband,  or  Widower)  of  an  Annuity  ofl 
to  a  Widow  to  commence  at  the  moment  of  death  of  a  Susband. 


Age 

4  PER-CENT 

3  PER 

-CENT 

Age 

X 

"«c,* 

""M.t 

""M^ 

X 

20 

•82 

4686-13 

1-18 

8731-16 

20 

21 

2-36 

4685-31 

3-42 

8729-98 

21 

22 

6-04 

4682-95 

8-82   [ 

8726-56 

22 

23 

11-59 

4676-91 

17-09 

8717-74 

23 

24 

17-38 

4665-32 

25-86 

8700-65 

24 

25 

24-69 

4647-94 

37-07 

8674-79 

25 

26 

31-32 

4623-25 

47-41 

8637-72 

26 

27 

37-34 

4591-93 

57-00 

8590-31 

27 

28 

43-37 

4554-59 

66-77 

8533-31 

28 

29 

54-98 

4511-22 

85-36 

8466-54 

29 

30 

63-37 

4456-24 

99-21 

8381-18 

30 

31 

72-51 

4392-87 

114-49 

8281-97 

31 

32 

78-78 

4320-36 

125-44 

8167-48 

32 

33 

83-90 

4241-58 

134-74 

8042-04 

33 

34 

91-13 

4157-68 

147-60 

7907-30 

34 

35 

97-57 

4066-55 

159-38 

7759-70 

35 

36 

100-05 

3968-98 

164-83 

7600-32 

36 

37 

105-67 

3868-93 

175-59 

7435-49 

37 

38 

107-60 

3763-26 

180-34 

7259-90 

38 

39 

107-71 

3655-66 

182-07 

7079-56 

39 

40 

109-32 

3547-95 

186-38 

6897-49 

40 

41 

107-52 

3438-63 

184-84 

6711-11 

41 

42 

110-39 

3331-11 

191-38 

6526-27 

42 

43 

108-84 

3220-72 

190-27 

6334-89 

43 

44 

110-96 

3111-88 

195-58 

6144-62 

44 

45 

112-37 

3000-92 

199-73 

5949-04 

45 

46 

113-03 

2888-55 

202-53 

5749-31 

46 

47 

111-35 

2775-52 

201-12 

5546-78 

47 

48 

112-43 

2664-17 

204-71 

5345-66 

48 

49 

113-36 

2551-74 

208-07 

5140-95 

49 

50 

112-62 

2438-38 

208-38 

4932-88 

50 

51 

111-53 

2325-76 

207-96 

4724-50 

51 

52 

111-62 

2214-23 

209-74 

4516-54 

52 

53 

111-18 

2102-61 

210-55 

4306-80 

53 

54 

111-36 

1991-43 

212-50 

4096-25 

54 

55 

111-18 

1880-07 

213-80 

3883-75 

55 

56 

111-47 

1768-89 

216-00 

3669-95 

56 

57 

110-47 

1657-42 

215-68 

3453-95 

57 

58 

110-49 

1546-95 

217-38 

3238-27 

58 

59 

108-91 

1436-46 

215-90 

3020-89 

59 

*'"'C^  =  v=^+iHd^{ay  +  l). 
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Hypothetical  Experience  of  Staff  Pension  Fund 
for  Widows  and  Orphans. 

Table  50 — (continued). 

Commutation  Columns  for  finding  the  Present  Value  per  Member 
(^whether  Pachelor,  Husband,  or  Widower')  of  an  An7uiity  of\ 
to  a  Widow  to  commence  at  the  moment  of  death  of  a  Husband. 


Age 

4  PER-CEXT 

3  PERCEST 

Age 

X 

"«C,* 

««M,t 

X 

60 

108-02 

1327-55 

215-77 

2804-99 

60 

61 

105-99 

1219-53 

213-31 

2589-22 

61 

62 

103-57 

1113-54 

210-02 

2375-91 

62 

63 

99-94 

1009-97 

204-18 

2165-89 

63 

6'. 

94-16 

910-03 

193-83 

1961-71 

64 

65 

86-91 

815-87 

180-23 

1767-88 

65 

66 

80-30 

728-96 

167-73 

1587-65 

66 

67 

75-82 

648-66 

lo9-o3 

1419-92 

67 

68 

71-03 

572-84 

150-52 

1260-39 

68 

69 

6607 

501-81 

141-04 

1109-87 

69 

70 

60-87 

435-74 

130-88 

968-83 

70 

71 

55-65 

374-87 

120-49 

837-95 

71 

72 

50-33 

319-22 

109-75 

717-46 

72 

73 

45-03 

268-89 

98-92 

607-71 

73 

74 

39-88 

223-86 

88-23 

508-79 

74 

75 

34-76 

183-98 

77-45 

420-56 

75 

76 

29-82 

149-22 

66-93 

343-11 

76 

77 

25-21 

119-40 

56-98 

276-18 

77 

78 

20-91 

94-19 

47-61 

219-20 

78 

79 

17-16 

73-28 

39-35 

171-59 

79 

80 

13-86 

56-12 

32-03 

132-24 

80 

81 

10-87 

42-26 

25-31 

100-21 

81 

82 

8-57 

31-39 

20-11 

74-90 

82 

83 

6-59 

22-82 

15-56 

54-79 

83 

84 

4-95 

16-23 

11-78 

39-23 

84 

85 

3-64 

11-28 

8-72 

27-45 

85 

86 

2-60 

7-64 

6-27 

18-73 

86 

87 

1-83 

5-04 

4-46 

12-46 

87 

i   88 

1-23 

3-21 

3-01 

8-00 

88 

I   89 

•80 

1-98 

1-98 

4^99 

89 

90 

•50 

1-18 

1-25 

301 

90 

i   91 

•31 

•68 

•78 

1-76 

91 

92 

•17 

•37 

•44 

•98 

92 

93 

•10 

•20 

-26 

•54 

93 

94 

•05 

•10 

-14 

•28 

94 

i   95 

•03 

•05 

-08 

•14 

95 

1   96 

•01 

•02 

-04 

•06 

96 

97 

•01 

•01 

•02 

•02 

97 
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On  the  Valuation  of 


[Oct. 


Hypothetical  Experience  of  Staff  Pension  Fund 
for  Widows  and  Orphans. 

Table  51. 

Commutation  Colnmns  for  finding  the  present  value  per  Memher 
{whether  Bachelor,  Ilushaiid,  or  Widower')  of  an  Annuity  of 
1  to  commence  at  the  death  of  a  Widow  and  continue  until 
the  youngest  surviving  child  reaches  the  age  of  21,  16,  or  14. 


Age 

4 

I  PER-CENT 

PEK-CENT 

Age 

Ann 

aity  till  Age 

of 

Annuity  tUl  Age  of 

21 

16 

14 

21 

16 

14 

X 

ECnljJ^* 

=<i«'M^ 

^'i^'M, 

=  <-l'M;, 

'="«»M^ 

-<i^'M, 

X 

20 

229-04 

118-96 

84-32 

398-95 

197-91 

137-50 

20 

21 

228-99 

118-93 

84-30 

398-88 

197-87 

137-47 

21 

22 

228-85 

118-84 

84-23 

398-68 

197-75 

137-38 

22 

23 

228-49 

118-61 

84-05 

398-17 

197-44 

137-13 

23 

24 

227-79 

118-17 

83-70 

397-18 

196-83 

136-65 

24 

25 

226-74 

117-50 

83-17 

395-68 

195-90 

135-93 

25 

26 

225-25 

116-55 

82-42 

393-53 

194-57 

134-89 

26 

27 

223-35 

115-34 

81-47 

390-77 

192-86 

133-56 

27 

28 

221-08 

113-90 

80-34 

387-4i 

190-81 

131-97 

28 

29 

218-43 

112-23 

79-03 

383-52 

188-41 

130-11 

29 

30 

215-07 

110-11 

77-38 

378-49 

185-34 

127-73 

30 

31 

211-18 

107-68 

75-48 

372-62 

181-77 

124-98 

31 

32 

206-72 

104-90 

73-32 

365-83 

177-66 

121-82 

32 

33 

201-87 

101-89 

70-99 

358-37 

17316 

118-37 

33 

34 

196-70 

98-70 

68-52 

350-35 

168-34 

114-69 

34 

35 

191-09 

95-25 

65-86 

341-56 

163-08 

110-69 

35 

36 

185-08 

91-57 

63-04 

332-06 

157-42 

106-40 

36 

37 

178-93 

87-82 

60-18 

322-24 

151-61 

102-01 

37 

38 

172-44 

83-89 

57-20 

311-78 

145-47 

97-37 

38 

39 

165-84 

79-92 

54-20 

301-05 

139-21 

92-66 

39 

40 

159-24 

75-99 

51-23 

290-23 

132-95 

87-98 

40 

41 

152-55 

7204 

48-26 

279-17 

126-59 

83-25 

41 

42 

145-98 

68-19 

45-37 

268-21 

120-34 

78-62 

42 

43 

139-24 

64-27 

42-45 

256-87 

113-92 

73-89 

43 

44 

132-61 

60-44 

39'61 

245-62 

107-60 

69-26 

44 

45 

125-86 

56-58 

36-75 

234-08 

101-18 

64-57 

45 

46 

119-04 

52-71 

33-91 

222-32 

94-70 

59-86 

46 

47 

112-19 

48-86 

31-11 

210-40 

88-20 

55-17 

47 

48 

105-45 

45-11 

28-40 

198-57 

81-83 

50-61 

48 

49 

98-66 

41-39 

25-72 

186-54 

75-44 

46-08 

49 

50 

91-83 

37-70 

23-10 

174-32 

69-06 

41-60 

50 

51 

85-06 

34-11 

20-58 

162-13 

62-81 

37-25 

51 

52 

78-38 

30-65 

18-19 

15000 

56-73 

33-08 

52 

53 

71-73 

27-31 

15-91 

137-84 

50-80 

2908 

53 

54 

65-17 

24-11 

13-77 

125-75 

45-09 

25-29 

54 

55 

58-69 

21-06 

11-77 

113-71 

39-58 

21-73 

55 

56 

52-34 

18-17 

9-94 

101-83 

34-33 

18-45 

56 

57 

46-13 

15-48 

8-30 

90-12 

29-41 

15-48 

57 

58 

40-16 

13-05 

6-87 

78-78 

24-95 

12-89 

58 

59 

34-40 

10-86 

5-65 

67-79 

20-92 

10-67 

59 

"Mx^Si^'^^'Hcf^.EC"), 
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Hypothetical  Experience  of  Staff  Pension  Fund 
for  Widows  and  Orphans. 

Table  51 — (continued). 

Commutation  Columns  for  finding  the  present  value  per  Menxher 
{whether  Bachelor,  ITusband,  or  Widower)  of  an  Annuity  of 
1  to  commence  at  the  death  of  a  Widow  and  continue  iintil 
the  youngest  surviving  child  reaches  the  age  of2\,  16,  or  14. 


Age 

I  PER-CEXT 

3  PEE-CENT 

Age 

Annuity  till  Age 

of 

Annuity  till  Age  of 

21 

16 

14 

21 

16 

14 

X 

«(2i)^^« 

"^^^'M^ 

^'^^M:, 

-^^'M, 

^'^«'M^ 

^'"'M, 

X 

60 

28-98 

8-95 

4-64 

57^40 

17-39 

8-83 

60 

61 

23-93 

7-30 

3-79 

47-66 

14-33 

7-28 

61 

62 

19-48 

5-89 

3-09 

39-03 

11-68 

5-98 

62 

63 

15-65 

4-70 

2-50 

31-55 

9-43 

4-87 

63 

64 

12-46 

373 

200 

25-31 

7-57 

3-92 

64 

65 

9-91 

2-96 

1^59 

20-31 

6-08 

314 

65 

66 

7-99 

2-36 

1^26 

16-51 

4-90 

2-50 

66 

67 

6-51 

1-87 

■99 

13-56 

3-92 

1-97 

67 

68 

5-32 

1-47 

■77 

11-17 

3-11 

1-53 

68 

69 

4-36 

ri5 

•59 

9-23 

2-45 

116 

69 

\    70 

3-57 

•89 

•44 

7-61 

1-92 

•86 

70 

71 

2-91 

■67 

•33 

6-25 

1-47 

•63 

71 

72 

2-35 

•50 

•24 

5-09 

111 

•45 

72 

73 

1-87 

■36 

•17 

409 

-82 

•32 

73 

74 

1-47 

•26 

•12 

3-24 

■60 

■22 

74 

75 

1-14 

•18 

•08 

2-54 

■43 

■15 

75 

76 

■87 

•12 

■05 

1-96 

•30 

•10 

76 

77 

•65 

•08 

•03 

1-48 

•21 

•07 

77 

78 

•48 

•05 

•02 

1-10 

•14 

•05 

78 

79 

•35 

•03 

•01 

•80 

•09 

■03 

79 

80 

•25 

•02 

■00 

■57 

•06 

•02 

80 

81 

•17 

•01 

■39 

•04 

•01 

81 

1    «2 

•11 

•00 

•26 

•02 

•00 

82 

1    83 

■07 

■17 

•01 

83 

i     84 

1 

•04 

•10 

-00 

84 

1     «-^ 

•02 

•06 

85 

!     86 

•01 

■03 

86 

87 

•00 

•01 

87 

*'^-<"'M;,=2D^+*Ht?^.E(«)x. 
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On  the  Valuation  of 


[Oct. 


Hypothetical  Experience  of  Staff  Pension  Fund 
for  Widows  and  Orphans. 

Table  52. 

Commutation  Columns  for  finding  the  present  value  per  Member 
(whether  Bachelor,  Husband,  or  TVidoioer)  of  an  Annuity  of 
1  to  commence  on  the  death  of  a  Widower  and  continue  until 
the  youngest  surviving  child  reaches  the  age  of  21,  16  or  14. 


Age 

4  PER-CENT 

3  PER-CENT 

1 
Age 

Annuity  till  age 

of 

Annuity  till  age 

of 

21 

16 

14 

21 

16 

14 

X 

K.VC«(21)j^^ 

K.YCa(16)j^^ 

K.VC«(14)jj^ 

K.vcaPDj^^ 

K.vca(16)jyj 

K.YCa(14)j^^ 

X 

25 

259'00 

156-10 

121-33 

476-46 

276-03 

210-96 

25 

26 

259-00 

156-10 

121-33 

476-46 

276-03 

210-96 

26 

27 

258-59 

155-76 

121-03 

475-88 

275-56 

210-55 

27 

28 

258-19 

155-44 

120-74 

475-32 

275-11 

210-15 

28 

29 

257-81 

155-13 

120-46 

474-77 

274-67 

209-76 

29 

30 

257-08 

154-54 

119-93 

473-71 

273-83 

209-01 

30 

31 

256-38 

153-97 

119-42 

472-69 

273-02 

208-29 

31 

32 

255-37 

153-16 

118-69 

471-21 

271-84 

207-25 

32 

33 

254-08 

152-12 

117-76 

469-30 

270-32 

205-91 

33 

34 

252-54 

150-88 

116-66 

466-99 

268-49 

204-30 

34 

35 

250-77 

149-46 

115-39 

464-31 

266-37 

202-43 

35 

36 

248-79 

147-87 

113-98 

461-29 

263-99 

200-33 

36 

37 

246-63 

146-14 

112-44 

457-95 

261-37 

198-02 

37 

38 

244-30 

144-28 

110-79 

454-33 

258-53 

195-53 

38 

39 

241-58 

142-11 

108-87 

450-05 

255-19 

192-60 

39 

40 

238-74 

139-85 

106-88 

445-55 

251-68 

189-54 

40 

41 

235-58 

137-34 

104-67 

440-49 

247-75 

186-11 

41 

42 

232-13 

134-62 

102-28 

434-92 

243-44 

182-36 

42 

43 

228-42 

131-71 

99-73 

428-88 

238-79 

178-32 

43 

44 

224-69 

128-79 

97-18 

422-75 

234-08 

174-24 

44 

45 

220-57 

125-58 

94-39 

415-92 

228-86 

169-73 

45 

46 

216-11 

122-12 

91-39 

408-46 

223-19 

164-85 

46 

47 

211-35 

118-45 

88-22 

400-42 

217-11 

159-64 

47 

48 

206-33 

114-60 

84-90 

391-87 

210-68 

154-16 

48 

49 

200-78 

110-37 

81-27 

382-33 

203-55 

148-11 

49 

50 

194-77 

105-81 

77-39 

371-91 

195-81 

141-57 

50 

51 

188-36 

100-99 

73-30 

360-70 

187-56 

134-62 

51 

52 

181-61 

95-96 

69-06 

348-80 

178-88 

127-36 

52 

53 

174-47 

90-69 

64-64 

336-09 

169-70 

119-75 

53 

54 

166-89 

85-16 

60-04 

322-50 

160-00 

111-77 

54 

55 

158-76 

79-37 

55-28 

307-98 

149-76 

103-43 

55 

56 

150-15 

73-27 

50-32 

292-30 

138-87 

94-67 

56 

57 

140-91 

66-83 

45-19 

275-31 

127-30 

85-52 

57 

58 

131-28 

60-33 

40-10 

257-48 

115-42 

76-37 

58 

59 

1 

121-24 

53-69 

35-09 

238-76 

103-32 

67-28 

59 
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Hypothetical  Experience  of  Staff  Pension  Fund 

for  Widows  and  Orphans. 

Table  52 — (continued). 

Commutation  Columns  for  finding  the  present  value  per  Jlemher 
(irJiefJier  Bachelor,  Husband,  or  Widower)  of  an  Annuity  of 
1  to  commence  on  the  death  of  a  Widower  and  continue  until 
the  youngest  surviving  child  reaches  the  age  of  21,  16  or  14. 


Age 

4  PER-CEXT 

3   PER-CE>"r 

] 
Age 

Annuity  till  age 

of 

Annuity  till  age 

of 

21 

16 

14 

21 

16        , 

14 

X 

K.vca(21.jj^ 

K.YCa(16)vr 

K.VCa(14,jj^ 

K.VCa(21)jj^ 

K.YCaaeljj 

K.YCaa-U^j^ 

X 

60 

110-98 

47-18 

30-31 

219-48 

91-36 

58-57 

60 

61 

100-35 

40-78 

25-77 

199-44 

79-52 

50-24 

61 

62 

89-92 

34-67 

21-64 

179-54 

68-13 

42-59 

62     I 

63 

79-68 

29-03 

17-98 

159-86 

5752 

35-71 

63 

&4 

69-80 

24-04 

14-85 

140-77 

48-04 

29-73 

64 

65 

60-64 

19-93 

12-36 

12305 

40-18 

24-92 

65 

66 

52-36 

16-80 

10-37 

107-04 

34-17 

21-07 

66 

67 

44-98 

14-28 

869 

92-64 

29-27 

17-80 

67 

68 

38-29 

1214 

7-24 

79-49 

25-09 

14-94 

68 

69 

32-28 

10-27 

5-98 

67-54 

21-38 

12-43 

69 

70 

26-95 

8-62 

4-88 

56-83 

18-08 

10-22 

70 

71 

22-31 

7-18 

3-94 

47-42 

15-17 

8-30 

71 

72 

18-35 

5-92 

3-14 

39-32 

12-59 

6-66 

72 

73 

15-05 

4-82 

2-47 

32-52 

10-32 

5-28 

73 

74 

12-21 

3-87 

1-92 

26-59 

8-34 

4-14 

74 

75 

9-77 

305 

1-47 

21-45 

6-63 

3-21 

75 

76 

7-72 

2-37 

1-12 

1707 

5-20 

2-47 

76 

77 

6-03 

1-81 

-84 

13-44 

4-01 

1-88 

77 

78 

4-64 

1-37 

•62 

10-43 

305 

1-40 

78 

79 

3-53 

1-02 

■44 

7-98 

2-29 

1-00 

79 

80 

2-65 

-74 

•30 

6-04 

1-68 

-68 

80 

81 

1-96 

•52 

•19 

4-51 

1-19 

•44 

81 

82 

1-43 

•35 

•11 

3-32 

-81 

•26 

82 

83 

1-02 

•22 

•06 

2-39 

•52 

•13 

83 

84 

•71 

•13 

-03 

1-67 

•31 

•05 

84 

85 

•48 

•07 

•01 

1-13 

•16 

-01 

85 

86 

•31 

•03 

•74 

•07 

86 

87 

•19 

•01 

•46 

-02 

87 

88 

•11 

•27 

88 

89 

•06 

-15 

89 

90 

•03 

-07 

... 

90 

91 

-01 

-03 
•01 

91 
92 

154 


On  the  Valuation  of 


[Oct. 


Hypothetical  Experience  of  Staff  Pension  Fund 

for  Widows  and  Orphans. 

Table  53. 

Commutation  Columns  for  finding  the  present  value  per  Member 
{tvhether  Bachelor,  Stcsband,  or  Widower)  of  an  Annuity  of 
1  to  each  of  the  children  until  age  IG  on  the  death  of  a  married 
man  (ivhether  Htishand  or  Widoioer). 


4  PER-CENT 

3  PER-CENT 

Age 

X 

0„,16)j^j^ 

Age 

X 

°"'^«'M, 

Age 

X 

0„(16)jj^ 

Age 

X 

''«'^«'M, 

20 

3411-5 

60 

246-42 

20 

5506-0 

60 

470-89 

21 

3411-5 

61 

198-09 

21 

5506-0 

61 

381-21 

22 

3410-9 

62 

155-94 

22 

5505-3 

62 

302^52 

23 

3408-7 

63 

120-17 

23 

5502-4 

63 

235-21 

24 

3403-2 

64 

91-25 

24 

5495-0 

64 

180-24 

25 

3393-6 

65 

69-58 

25 

5482-0 

65 

138-81 

26 

3378-5 

66 

54-71 

26 

5461-4 

66 

110-15 

27 

3357-0 

67 

43-89 

27 

5431-9 

67 

89-09 

28 

3329-1 

68 

35-35 

28 

5393-4 

68 

72-37 

29 

3294-1 

69 

28-38 

29 

5344-6 

69 

58-58 

30 

3245-9 

70 

22-63 

30 

5276-8 

70 

47-12 

31 

3186-5 

71 

17-94 

31 

5192-5 

71 

37-65 

32 

3113-5 

72 

14-09 

32 

5088-0 

72 

29-80 

33 

3029-1 

73 

10-94 

33 

4966-2 

73 

23-31 

34 

2934-1 

74 

8-37 

34 

4827-7 

74 

17-98 

35 

2825-9 

75 

6-31 

35 

4668-9 

75 

13-66 

36 

2705-2 

76 

4-69 

36 

4490-4 

76 

10-24 

37 

2578-5 

77 

3-44 

37 

4301-4 

77 

7-57 

38 

2444-2 

78 

2-49 

38 

4099-1 

78 

5-52 

39 

2308-3 

79 

1-78 

39 

3893-0 

79 

3-98 

40 

2175-0 

80 

1-25 

40 

3688-7 

80 

2-81 

41 

2042-9 

81 

•85 

41 

3484-6 

81 

1-92 

42 

1916-3 

82 

•56 

42 

3287-1 

82 

1-27 

43 

1790-1 

83 

•35 

43 

3088-6 

83 

•80 

44 

1669-8 

84 

•20 

44 

2897-5 

84 

•46 

45 

1550-9 

85 

•10 

45 

2706-8 

85 

•24 

46 

1434-5 

86 

-04 

46 

2518-3 

86 

•10 

47 

1321-3 

87 

•01 

47 

2333-4 

87 

•03 

48 

1213-7 

48 

2156-0 

49 

1108-9 

49 

1981-5 

50 

1007-3 

50 

1810-7 

51 

910-40 

51 

1646-4 

52 

818-57 

52 

1489-2 

53 

730-95 

53 

1337-6 

54 

647-91 

54 

1192-7 

55 

669-10 

55 

1053-8 

56 

494-76 

56 

921-7 

57 

424-73 

57 

796^1 

58 

360-05 

58 

679-1 

59 

300-28 

59 

569-95 

1903.1 


Staff  Pension  Funds. 


156 


Hypothetical  Erperience  of  Staff  Pension  Fnnd 

for  Widows  and  Orphans. 

Table  54. 

Commutation  Columns  for  finding  the  present  value  per  ATemher 
(ivhether  Bachelor,  Husband,  or  Widower)  of  1  payable 
immediately  on  the  death  of  a  Bachelor. 


4  PEB-CENT- 

3  PER-CEST 

Age 

X 

Age 

X 

^M, 

Age 

X 

Age 

X 

1.5 

46700 

60 

40l>4 

15 

632-62 

60 

79-51 

16 

427-80 

61 

37-54 

16 

587-09 

61 

75-03 

17 

392-20 

1  62 

3ol3 

17 

545-34 

62 

70-66 

18 

359-98 

'  63 

32-81 

18 

507-18 

63 

66-42 

19 

381-42 

!  64 

30-59 

19 

473-03 

&4 

62-32 

20 

305-82 

65 

28-50 

20 

44213 

65 

58-43 

21 

282-59 

66 

26-55 

21 

413-81 

66 

54-75 

22 

261-63 

67 

24-70 

22 

388-02 

67 

51-23 

23 

242-52 

68 

22-90 

23 

364-26 

68 

47-78 

24 

225-25 

69 

21-14 

24 

342-59 

69 

44-36 

25 

209-75 

70 

19-41 

25 

322-96 

70 

40-98 

26 

195-66 

71 

17-72 

26 

304-93 

71 

37-64 

27 

182-57 

72 

16-08 

27 

288-03 

72 

34-37 

28 

170-73 

73 

14-50 

28 

272-59 

73 

3118 

29 

160-10 

74 

12-98 

29 

2.58-59 

74 

28-09 

30 

150-67 

75 

11-54 

30 

246-05 

75 

25-13 

31 

142-20 

76 

10-17 

31 

234-68 

76 

22-30 

32 

134-47 

77 

8-88 

32 

224-20 

77 

19-60 

33 

127-59 

78 

7-66 

33 

214-79  , 

78 

17-03 

34 

121-49 

79 

6-52 

34 

206-36  1 

79 

14-59 

35 

11601 

80 

5-47 

35 

198-71 

80 

12-33 

36 

111-11  1 

81 

4-53 

36 

191-81 

81 

10-27 

37 

106-81  i 

82 

3-65 

37 

185-69 

82 

8-35 

38 

102-81 

83 

2-91 

38 

179-95 

83 

6-71 

39 

99-16 

a4 

2-29 

39 

174-66 

84 

5-32 

40 

95-74 

85 

1-77 

40 

169-65 

85 

4-15 

41 

92-45 

86 

1-35 

41 

164-79 

86 

319 

42 

89-31 

87 

1-01 

42 

160-10 

87 

241 

43 

86-21 

88 

•76 

43 

155-43 

88 

1-82 

44 

83-27 

89 

•56 

44 

150-95 

89 

135 

45 

80-39 

90 

•40 

45 

146-52 

90 

•98 

46 

77-55 

91 

•28 

46 

142-12 

91 

•70 

47 

74-74 

92 

•19 

47 

137-72 

92 

•49 

48 

71-99 

93 

•13 

48 

133-37 

93 

•33 

49 

69-21 

94 

-08 

49 

128-93 

94 

-22 

50 

66-43 

95 

•05 

50 

124-44  . 

95 

■14 

51 

63-70 

96 

•03 

51 

119-99 

96 

-09 

52 

61-02 

97 

-02 

52 

115-58 

97 

•06 

53 

58-37 

98 

■01 

53 

111-17 

98 

•04 

54 

55-75 

54 

106-77 

99 

•02 

55 

5311 

55 

102-30  ' 

100 

•01 

56 

50-48  1 

56 

97-80  1 

57 

47-83 

57 

93-23 

58 

45-20 

58 

88-64  1 

59 

42-60 

59 

84-06 

1 
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Hjrpothetical   Experience   of  Staff  Pension   Fund 
for  Widows  and  Orphans. 

Table  55. 
Multipliers  for  use  in  a  Valuation. 

InTEEEST   4   PEE-CENT. 


""M, 

^'^^"M, 

=''«'M^ 

="%, 

K.YCa(21)-w-    |K.YCaa6)-jj 

K'.vca(U)-.j- 

Oa(l«)jj^ 

^''m. 

X 

20 

Df 

Df 

dL" 

D«' 

^f         1 

D'-" 
"x 

Di^' 

Dj?» 

Df 

X 

•809 

•040 

•021 

•015 

•045 

027 

•021 

-589 

•053 

20 

21 

•908 

•044 

•023 

•016 

•050 

030 

•024 

•661 

•055 

21 

22 

1^012 

•049 

•026 

•018 

•056 

034 

•026 

•737 

■057 

22 

23 

1-120 

-055 

•028 

•020 

•062       1 

037 

■029 

•816 

■058 

23 

24 

1-231 

•060 

•031 

•022 

•068       1 

1 

041 

■032 

•898 

■059 

24 

25 

1-345 

-066 

•034 

•024 

1 
•075       ! 

045 

■035 

•982 

•061 

25 

26 

1-461 

-071 

•037 

•026 

•082       j 

049 

•038 

1^068 

•062 

26 

27 

1-579 

-077 

•040 

•028 

•089       ! 

054 

•042 

1154 

•063 

27 

28 

1-699 

•082 

•042 

•030 

-096       , 

058 

•045 

1242 

•064 

28 

29 

1-820 

•088 

•045 

•032 

■104 

063 

•049 

1329 

•065 

29 

30 

1-940 

•094 

•048 

•034 

•112 

067 

•052 

1^413 

•066 

30 

31 

2-058 

•099 

•050 

•035 

•120      ! 

072 

•056 

1493 

•067 

31 

32 

2-175 

•104 

•053 

•037 

-129 

077 

•060 

1-568 

•068 

32 

33 

2-290 

•109 

•055 

•038 

■137 

082 

•064 

1635 

•069 

33 

34 

2-403 

•114 

•057 

•040 

•146 

087 

•067 

1-696 

•070 

34 

35 

2-513 

•118 

•059 

•041 

-155 

092 

•071 

1-747 

■072 

35 

36 

2-620 

•122 

•060 

•042 

•164 

098 

•075 

1-785 

■073 

36 

37 

2-724 

•126 

•062 

•042 

•174 

103 

•079 

1-815 

■075 

37 

38 

2-823 

-129 

•063 

•043 

•183 

108 

•083 

1-833 

•077 

38 

39 

2-919 

-132 

-064 

•043 

•193 

113 

•087 

1-843 

•079 

39 

40 

3-013 

-135 

-065 

•044 

•203 

•119 

•091 

1-847 

•081 

40 

41 

3-105 

-138 

-065 

•044 

•213 

124 

•094 

1-845 

•083 

41 

42 

3195 

-140 

■065 

•044 

■223 

129 

•098 

1-838 

•086 

42 

43 

3-281 

-142 

-065 

•043 

■233 

•134 

•102 

1-824 

•088 

43 

44 

3-365 

-143 

-065 

•043 

-243 

•139 

•105 

1-806 

•090 

44 

45 

3-444 

-144 

-065 

•042 

-253 

•144 

•108 

1-780 

•092 

45 

46 

3-517 

-145 

-064 

•041 

-263 

•149 

•111 

1-747 

•094 

46 

47 

3-585 

•145 

-063 

•040 

•273 

•153 

•114 

1^707 

•097 

47 

4S 

3-650 

•144 

-062 

•039 

-283 

•157 

•116 

1^663 

•099 

48 

49 

3-708 

•143 

-060 

•037 

-292 

•160 

•118 

1612 

•101 

49 

50 

3-760 

•142 

•058 

•036 

-300 

•163 

•119 

1^553 

•102 

50 

51 

3-805 

•139 

•056 

•034 

-308 

•165 

•120 

1^489 

•104 

51 

52 

3-843 

•136 

•053 

•032 

-315 

•167 

•120 

1^421 

■106 

52 

53 

3-873 

•132 

•050 

•030 

-321 

•167 

•119 

1^346 

■108 

53 

54 

3-895 

•127 

•047 

•027 

•326 

•167 

•117 

1^267 

•109 

54 

55 

3-909 

•122 

•044 

•024 

■330 

•165 

•115 

1^183 

•110 

55 

56 

3-916 

•116 

•040 

•022 

•332 

■162 

•111 

1^095 

•112 

56 

57 

3-918 

•109 

•037 

•020 

•333 

■158 

•107 

1004 

•113 

57 

58 

3-907 

•101 

•033 

•017 

•332 

■152 

•101 

•909 

•114 

58 

59 

3-888 

•093 

•029 

•015 

•328 

145 

•095 

•813 

•115 

59 

1903.] 
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Hypothetical   Experience   of  Staff  Pension   Fund 

for  Widows  and  Orphans. 

Table  55 — (continued). 

ATidtipliers  for  use 

in  a  Valuation. 

I>'TEEEST   4 

PER-CEKT. 

X 

•'""Mx 

K.VCa(16)-^r 

Die" 

K.vcaiUi^j 

X 

dL^' 

Df 

60 

3-860 

•084 

•026 

•013           -323 

-137             -088 

-716 

•116 

60 

61 

3-820 

•075 

•023 

•012     '       ^314 

-128             -081 

-620 

•118 

61 

i  62 

3-767 

-066 

•020 

•010            ^304 

•117             -073 

-528 

•119 

62 

63 

3-703 

•057 

•017 

•009            ^292 

•106             -066 

•441 

•120 

63 

'  64 

3-626 

-050 

•015 

•008           ^278 

-096             -059 

-364 

•122 

64 

Go 

3-541 

-043 

•013 

•007 

•263 

•086             -054 

•302 

•124 

65 

.  66 

3-453 

-038 

•Oil 

•006 

•248 

•080             ^049 

•259 

•126 

66 

67 

3-362 

-034 

•010 

•005 

■233 

-074 

-045 

•228 

•128 

67 

68 

3-262 

•030 

•008 

•004 

•218 

•069 

•041 

•201 

•130 

68 

69 

3153 

•027 

•007 

•004 

•203 

-065 

•038 

•178 

•133 

69 

70 

3-037 

•025 

•006 

•003 

•188 

■060 

•034 

•158 

•135 

70 

71 

2-913 

•023 

•005 

•003     ,       ^173 

-056 

•031 

-139 

•138 

71 

72 

2-782 

-020 

•004 

•002 

•160 

-052 

•027 

•123 

•140 

72 

73 

2-645 

•018 

-004 

•002 

•148 

•047 

-024 

•108 

•143 

73 

74 

2-502 

•016 

•003 

•001 

•136 

-043 

•021 

•094 

•145 

74 

75 

2-355 

-015 

•002 

•001 

-125 

-039 

•019 

•081 

•148 

75 

76 

2-204 

-013 

•002 

-001     :       -114 

■035              ^017 

•069 

•150 

76 

77 

2-052 

•Oil 

•001 

-001     '       -104 

•031              -014 

•059 

•153 

77 

78 

1-901 

-010 

-001 

•094 

■028 

-013 

•050 

•155 

78 

79 

1-754 

•008 

•001 

-085 

•024 

•Oil 

•043 

•156 

79 

80 

1-610 

•007 

•001 

•076 

•021 

•009 

•036 

•157 

80 

81 

1-470 

-006 

•068 

•018 

•007 

•030 

•158 

81 

82 

1-339 

•005 

•061 

•015 

•005 

-024 

•156 

82 

83 

1-209 

•004 

•054 

•012 

•003 

•019 

•154 

83 

84 

1-082 

•003 

•047 

•009 

•002 

-013 

•153 

84 

85 

•957 

•002 

-041 

•006 

•001 

•009 

•151 

85 

86 

•842 

•001 

•034 

•003 

•004 

•149 

86 

87 

•731 

•028 

•001 

•001 

•146 

87 

88 

•623 

•021 

•147 

88 

89 

1 

•523 

•016 

... 

•148 

89 

1  90 

•432 

•Oil 

•146 

90 

191 

•352 

-005 

•145 

91 

92 

•281 

... 

•142 

92 
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Hypothetical   Experience   of  Staff  Pension   Fund 
for  Widows  and  Orphans. 

Table  56. 

MidtipUers  for  use  in  a   Valuation. 

InTEEEST   3    PEE-CENT. 


'M. 


E<21) 


20 
21 
22 
23 
24 

25 
26 

27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


1-242 
1-381 
1-525 
1-672 
1-821 

1-972 
2-123 
2-276 
2-429 
2-581 

2-730 
2-876 
3-018 
3-156 
3-291 

3-420 
3-543 
3-661 
3-772 
3-878 

3-980 

4-078 
4-172 
4-260 
4-343 

4-420 
4-489 
4-550 
4-606 
4-654 

4-692 
4-722 
4-743 
4-754 
4-755 

4-746 
4-729 
4-707 
4-670 
4-624 


-057 

-028 

- 

•063 

-031 

■ 

-070 

•035 

- 

-076 

•038 

• 

-083 

-041 

- 

•090 

•045 

-{ 

-097 

•048 

-( 

•104 

•051 

-( 

•110 

•054 

•( 

-117 

-057 

•( 

-123 

-060 

-( 

■129 

-063 

-( 

-135 

-066 

-( 

-141 

-068 

-( 

-146 

•070 

•( 

•151 

•072 

•( 

•155 

•073 

•( 

•159 

•075 

•( 

•162 

-076 

-( 

•165 

-076 

-( 

•168 

•077 

•( 

•170 

•077 

•( 

•171 

•077 

•( 

•173 

-077 

• 

•174 

-076 

•{ 

•174 

-075 

•( 

-174 

-074 

•( 

•173 

-072 

•( 

•171 

-071 

•( 

•169 

•068 

•( 

•166 

•066 

-( 

•162 

•063 

•( 

-158 

•060 

-{ 

-152 

-056 

-( 

-146 

-052 

• 

-139 

-048 

-( 

•131 

•044 

-( 

-123 

•040 

-( 

•114 

-036 

-( 

•104 

-032 

-( 

'M. 


K.YCaUe) 


M, 


"M. 


Oa(16) 


M:, 


020 
022 
024 
026 
029 

031 
033 
035 
038 
040 

042 
043 
045 
046 
048 

049 
050 
050 
051 
051 

051 
051 
050 
050 
049 

048 
047 
045 
044 
042 

040 
037 
035 
032 
029 

027 
024 
021 
019 
016 


068 
075 
083 
091 
100 

108 
117 
126 
135 
145 

154 
164 
174 
184 
194 

205 
215 
226 
236 
247 

257 
268 
278 
288 
299 

309 
319 
328 
338 

346 

354 
361 
366 

371 
374 

376 
377 
375 
371 
366 


039 
044 
048 
053 
058 

063 
068 
073 
078 
084 

089 
095 
100 
106 
112 

117 
123 
129 
134 
140 

145 
151 
156 
161 
165 

170 
174 
178 
182 

184 

186 
187 
188 
187 
186 

183 
179 
174 
166 

158 


030 
033 
037 
040 
044 

048 
052 
056 
060 
064 

068 
072 
077 
081 
085 

089 
093 
097 
102 
106 


126 
129 

131 
133 

134 

135 
135 
134 
132 
130 

126 
122 
117 
110 
103 


109 

2-129 

113 

2^117 

117 

2^101 

120 

2^077 

123 

2-048 

•783 

•871 

■962 

1^055 

1^150 

1246 
1-342 
1-439 
1-535 
1-629 

1-719 
1-803 
1-880 
1-949 
2-009 

2-058 
2-093 
2-118 
2-130 
2-132 


2-011 
1-967 
1-914 
1-858 
1-794 

1-722 
1-646 
1-564 
1-476 
1-384 

1-288 

1-188 

1-085 

•979 

•872 
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Table  56 — {continued). 

Multipliers  for  use  in  a   Valuation. 

I>*TEEEST   3    PEE-CEyi. 

,      ""M;, 

•^""M, 

='i«'M;t 

^'i^M, 

K.YCaC21)jf^ 

K.vca(16)jf^ 

K.YCaiU)^^ 

Oail6,^^ 

■^M, 

"■   '     Df 

dL" 

X 

d!,^' 

Df 

Dlf' 

dL" 

Df 

d!|' 

X 

6i)     4-568 

•094 

•028 

•014     '       ^357 

•149 

•095 

•767 

•129 

60 

61     4-498 

•083 

•025          •OlS            ^346 

•138 

-087 

•662 

•130 

61  ' 

62     4-416 

•073 

•022          •Oil            ^334 

-127 

•079 

•562 

•131 

62  ! 

63     4-320 

•063 

•019          •OlO            ^319 

•115 

•071 

•469 

-132 

63 

64     4-211 

•054 

•016         ^008           ^302 

•103 

•064 

•387 

•134 

64 

65     4-095 

•047 

•014         -007           -285 

•093 

•058 

•321 

•135 

65 

66     3-975 

•041 

•012 

•006     ;       '268 

•086 

•053 

•276 

•137 

66 

67     3-852 

-037 

•Oil 

•005 

•251 

•079 

•048 

•242 

•139 

67 

6S     3-720 

-033 

•010 

•005 

•235 

•074 

-044 

-214 

-141 

68 

69     3-581 

-030 

•009 

•004 

•218 

•069 

-040 

-189 

-143 

69 

70     3-433 

-027 

•007 

•003           -201 

•064 

•036 

•167 

-145 

70 

71      3-279 

-024 

•006          -002            ^186 

-059 

•032 

-147 

-147 

71 

72     3-119 

-022 

•005         -002           ^171 

-055 

•029 

•130 

•149 

72 

73     2-953 

-020 

•004         ^002           -158 

•050 

•026 

•113 

•152 

73 

74  ,  2-782 

•018 

•003         •OOl           ^145 

•046 

•023 

•098 

•154 

74 

7-5     2-608 

•016 

•003         •OOl           -133             ^041 

-020 

•085 

•156 

75 

76     2-431 

•014 

•002          •OOl            -121 

•037 

•018 

•073 

-158 

76 

77     2-256 

•012 

•002          •OOl            •llO 

•033 

•015 

•062 

-160 

77 

78  1  2-083 

•010 

•001            ...             -099 

•029 

•013 

-052 

-162 

78 

79  !  1-915 

•009 

•001            ...             ^089 

i 

•026 

•Oil 

•044 

•163 

79 

80     1-752 

•008 

•001     1       ... 

•080 

•022 

•009 

•037 

•163 

80 

-1     1-593 

•006 

•001 

•072 

•019 

•007 

•031 

•163 

81 

-     1-446 

•005 

•064 

•016 

•005 

•025 

•161 

82 

;     1-301 

•004 

•057 

•012 

•003 

•019 

•159 

83 

1161 

•003 

•049 

•009 

•001 

•014 

•157 

84 

1-027 

-002 

•042 

•006 

•009 

•155 

85 

•899 

•001 

•035 

•003 

•005 

•153 

86 

,    .^7 

•779 

•001 

•029 

•001 

•002 

•151 

87 ; 

•   88 

•663 

•022 

... 

•151 

88 

1  89 

•557 

•017 

•151 

89 

1  90 

•462 

"' 

•Oil 

•150 

90 

91 

•378 

•006 

•150 

91 

1   92 

•300 

■■■ 

•003 

•150 

92 
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Discussion. 

Mr.  Manly  said  that  the  Paper  was  not  yet  finished,  and  he 
hoped  to  be  able  to  show  how  to  ascertain  the  different  benefits,  not 
for  individuals — bachelors,  husbands,  and  widowers  all  put  together — 
but  for  bachelors,  husbands,  and  widowers  separately ;  and  to  include 
the  risks  of  second  marriages.  Such  figures  had  not  been  produced 
before ;  and  he  never  saw  a  way  of  arriving  at  them  himself  until  he 
had  made  the  very  interesting  table,  which  was  marked  No.  57*, 
tracing  the  husbands  to  their  death  or  widowerhood.  Table  58*, 
which  had  cost  an  enormous  amount  of  labour,  would  also,  he  hoped, 
be  considered  an  extremely  interesting  one,  showing  out  of  a  given 
number  of  bachelors  who  started  at  the  age  of  15,  namely,  200,000, 
how  many  died  as  bachelors,  how  many  as  husbands  after  the  first 
marriage,  and  how  many  as  widowers  of  the  first  marriage,  husbands 
of  the  second  marriage,  widowers  of  the  second  marriage,  and 
husbands  of  the  third  marriage,  and  widowers  of  the  fourth  marriage, 
and  so  on  until,  as  would  be  noticed,  they  had  really  disappeared 
after  the  fourth  marriage,  for  very  few  of  them  entered  into  that 
state.  For  this  table  he  was  indebted  to  Mr.  Workman,  who 
had  shown  the  most  exemplary  patience  in  working  the  tables  out 
for  him.  He  thought  that  some  very  excellent  results  would  be 
produced  afterwards. 

Mr.  E.  C.  Thomas  said  that  Mr.  Manly  had  set  himself  many 
distinct  problems,  the  number  of  which  seemed  to  be  only  limited  by 
the  possible  combinations  of  widows,  children,  and  other  relations  on 
the  one  hand,  with  husbands,  widowers,  and  bachelors  on  the  other. 
Some  of  these  problems  had  been  already  investigated  by  previous 
writers,  but  Mr.  Manly  had  introduced  two  fresh  complications, 
namely,  the  elements  of  withdrawal  and  average  salary.  One  of  the 
greatest  difficulties  with  which  Mr.  Manly,  in  common  with  every 
other  investigator,  had  had  to  contend,  was  to  find  suitable  material 
on  which  to  base  his  necessary  tables,  and  one  was  at  once  struck 
with  the  great  variety  of  the  sources  to  which  he  had  been  obliged  to 
resort  for  this  purpose.  Those  sources  comprised  his  own  tables, 
based  on  the  experience  of  certain  railway  pension  Funds,  Mr.  Hewat's 
tables  based  on  the  experience  of  Scottish  banks,  the  census  returns 
of  New  Zealand,  and  the  H'^  Mortality  Table.  There  might, 
therefore, be  a  possible  objection  raised  to  Mr.  Manly's  tables  on  account 
of  the  composite  nature  of  their  bases.  Possibly  a  consideration  of  the 
various  items  involved  might  help  to  remove  that  objection.  He 
thought  that  although  the  present  paper  was  a  continuation  of 
Mr.  Manly's  previous  paper,  the  kind  of  experience  now  in 
Mr.  Manly's  mind  was  more  that  of  a  bank  than  of  a  railway.  He 
imagined  that  there  would  be  no  objection  raised  against  the  use  of 
Mr.  Hewat's  tables  drawn  from  the  experience  of  banks.  With 
regard  to  Mr.  Manly's  own  tables,  previously  published,  they  had 
been  criticized  as  comprising  a  very  low  mortality  rate  and  a  ver}' 
high  lapse  rate.  They  might  naturally  expect  that  a  low  mortalitj^ 
rate  would  usually  be  experienced  in  these  Funds,  for  not  only  were 
members  generally  selected  at  the  outset,  but  selection  operated  at 

*  Tables  57  and  58  will  be  published  later. 
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the  other  end  by  the  retirement,  compulsory  or  otherwise,  of  the 
weakly  members.  With  regard  to  the  withdrawal  rate,  experience 
had  accumulated  to  show  that  for  a  hypothetical  table,  unaffected  by 
anv  exceptional  circumstances,  Mr.  Manly's  table  would  probably  be 
as  suitable  a  basis  as  any  other  that  could  be  devised.  In  one  case — 
that  of  a  bank's  Fund — it  had  been  possible  to  use  Mr.  Manly's 
withdrawal  rate  in  its  entirety.  With  regard  to  the  figures  based  on 
the  Xew  Zealand  census  returns,  it  might  be  objected  that  New 
Zealand  was  a  very  much  younger  country  than  England,  and 
subject  to  very  different  economic  conditions ;  but  this  could  be  met 
by  the  unanswerable  argument  that  the  figures  were  apparently  the 
onlv  ones  obtainable.  One  would  naturally  expect  the  number  of 
children  per  marriage  to  be  greater  in  New  Zealand  than  in  England, 
but  in  the  discussion  on  Mr.  King's  paper  on  "  Family  Annuities  ", 
Mr.  Morris  Fox  had  stated  that  he  considered  that  both  the  marriage 
rate  and  the  birth  rate  were  lower  in  New  Zealand  than  in  England. 
He  took  this  to  mean  the  birth  rate  per  thousand  of  the  population 
living,  and  this  might  follow  upon  a  lower  marriage  rate,  though  not 
necessarily  so.  But  what  was  required  in  the  present  instance  was 
the  number  of  children  left  per  married  man  dying,  and  the  New 
Zealand  figures  would  probably  err  in  this  respect,  if  at  all,  on  the 
side  of  safety.  It  was  in  accordance  with  reasonable  expectation 
that  the  later  figures  obtainable  by  Mr.  Manly  showed  a  falling-off 
in  this  respect  compared  with  the  earlier  statistics  used  by  Mr.  King. 
On  the  whole,  he  thought  that  they  might  conclude  that  Mr.  Manly 
had  been  able  to  keep  on  the  safe  side  in  these  figures  as  in  the 
others.  For  lack  of  reliable  information  Mr.  Manly  had  been  forced 
in  many  cases  to  make  assumptions.  Mr.  Manly  seemed  to  have  a 
remarkable  gift  for  placing  his  hand  upon  the  key  of  the  situation, 
and  this  was  exemplified  in  the  short  table  on  page  111.  By 
calculating  the  extra  liability  involved  in  the  continuance  of  the 
annuity  to  the  youngest  child  after  the  death  of  the  widow,  the 
succeeding  calculations  for  this  benefit  were  greatly  simplified.  There 
■were  two  assumptions  made  by  Mr.  Manly,  both  on  the  safe  side, 
which  would  probably  command  general  approval.  The  first  was 
that  the  n  youngest  children  tabulated  for  each  age  of  the  father  at 
death,  would  represent  the  youngest  children  of  the  n  fathers  who 
died.  This  would  certainly  over-estimate  the  liability,  particularly 
in  respect  of  the  fathers  dying  in  middle  life.  The  second  assumption 
■was  that  the  annuity  to  the  youngest  child  would  be  equivalent  to 
the  value  of  the  annuity-certain  for  the  same  term,  and  would 
commend  itself  as  an  easy,  effective,  and  sound  solution  of  the 
difficulty.  It  was  far  less  stringent  than  the  assumption  made  by 
Mr.  Huie  that  each  husband  dying  would  leave  a  child  who  would 
certainly  live  twenty-one  years.  It  might  be  considered  severe  in 
the  case  of  very  young  children,  and  it  might  be  possible  to  obtain  a 
little  relief  from  the  following  consideration.  The  children  that 
would  take  the  place  in  the  benefit  of  those  ■who  died,  must 
necessarily  be  older  than  the  originals,  and  the  term  -would 
consequently  be  shortened.  They  might  take  it  that  on  the 
average  the  difference  would  be  about  two  years.  They  might, 
therefore,  use  the  annuitv-certain  for  two  vears  less  than  the  full 
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term,  and  add  the  value  of  the  last  two  payments  discounted 
with  mortality  as  well  as  interest.  Where  the  rate  of  child 
mortality  was  as  low  as  in  the  present  case,  the  difference  would 
not  be  very  large ;  but  as  they  had  so  many  assumptions  on  the  safe 
side,  he  thought  it  would  be  desirable  that  they  should  obtain  what 
relief  was  available.  One  of  the  greatest  services  which  Mr.  Manly 
had  done  was  to  provide  them  with  a  comprehensive  system  of 
notation,  and  it  was  a  remarkable  instance  of  his  skill  that  he  had 
been  able  to  keep  so  successfully  each  distinct  element  apart,  and 
provide  them  with  a  well-defined  symbol  for  each,  at  the  same  time 
maintaining  consistency  with  the  scheme  already  propounded  in  his 
earlier  paper.  Although  it  might  look  complicated,  it  would  be  found 
to  be  in  reality  simple  and  straightforward.  The  paper  was  a  further 
illustration,  if  such  were  needed,  of  the  immense  power  of  the 
commutation  column.  Mr.  Manly  extended  into  a  much  wider  sphere 
than  before  the  principle  he  developed  so  abh'  in  his  previous  paper 
of  providing  a  special  commutation  column  for  each  kind  of  benefit, 
from  which  the  value  could  be  at  once  obtained.  With  reference  to 
the  benefit  investigated  in  Problem  YIIc,  a  payment  on  the  death  of  a 
widower  without  children  under  a  certain  age,  it  was  a  little  difficult 
to  follow  Mr.  Manly's  assumptions  as  to  the  number  of  widowers 
which  Avould  come  on  to  the  Fund  for  that  particular  benefit.  From 
ages  25  to  40  it  appeared  to  be  merely  a  question  of  the  number 
dying  childless  ;  and  the  proportion  of  these  among  married  men  was 
stated  as  33  per-cent.  at  25,  decreasing  to  15  per-cent.  after  age  30. 
Unless,  therefore,  there  were  fewer  widowers  than  husbands  dying 
childless,  they  might  expect  the  series  to  begin  at  33  per-cent.  at  25, 
and  run  down  to  15  per-cent.  at,  say,  age  40,  and  thence  steadily  rise 
to  100  per-cent.  The  series  actually  adopted  by  Mr.  Manly  started 
with  20  per-ceut.  and  increased  steadil}'  up  to  100  per-cent.  at  age  70. 
Perhaps  the  most  interesting  part  of  the  paper  was  the  short  valuation 
schedule  given  on  pages  128-130.  It  would  be  seen  that  all 
unnecessary  labour  had  been  avoided,  but  the  essential  features  were 
set  out  with  such  clearness  that  they  could  be  readily  grasped  and 
understood. 

Mr.  Gr.  J.  LiDSTOXE  said  that  after  a  diligent  study  of 
Mr.  Manly's  formulas,  he  could  not  help  thinking  that  if  Mr.  Manly 
had  worked  throughout  on  the  numbers  existing  in  the  middle  of  the 
year  of  age,  his  formulas  would  have  been  considerably  simplified,  and 
he  would  have  got  rid  of  the  complicated  adjustments  referred  to, 
more  especially  in  the  earlier  paper.  Then  Mr.  Manly's  notation  was 
distinctly  awe-inspiring,  and  one  was  tempted  to  ask  whether  a 
pictorial  notation  could  not  be  purchased  at  almost  too  great  a  price — 
one,  in  fact,  almost  sighed  for  a  more  arbitrary  notation,  which  would 
be  a  little  more  easily  written.  Mr.  jSIanly  had  given,  with 
extraordinary  completeness,  theoretically  exact  solutions  of  a  number 
of  problems  which  arose  in  connection  with  these  Funds.  It  was 
probable  that  in  practice  they  would,  if  they  could,  use  slightly 
rougher  methods  with  a  view  of  minimizing  labour ;  but  it  was  quite 
evident  that  a  full  study  of  these  theoretically  exact  solutions  must  be 
the  necessary  preliminary  to  the  consideration  of  what  those  rougher 
methods   might   be.     The   kernel   of  the   paper  was   Mr.    Manly's 
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adoption  of  what  had  been  called  the  "  Collective  "  method,  suggested 
first,  he  believed,  bj  Mr.  Ralph  P.  Hardy  to  Mr.  Meikle,  and  used  by 
the  latter  with  great  success  in  1875  in  connection  with  the  Ministers' 
Widows'  Fund.  The  same  method  and  principle  was  also  used  very 
successfully  by  Mr.  King  in  his  classic  paper  on  "  Famil}^  Annuities." 
According  to  that  method,  instead  of  investigating  and  seeking  to 
combine  various  component  forces,  the  statistics  of  which  were  quite 
insufficient  for  proper  treatment,  they  dealt  with  the  resultant  effect  of 
those  causes  as  focussed  and  exhibited  in  those  cases,  whether  of 
members  living  or  of  members  dying,  which  they  were  able  to  bring 
under  observation.  As  Mr.  G.  F.  Hardy  had  said  {J.I.  A.  xxxi.,  469)  : 
"  Given  certain  rates  of  mortality,  marriage,  &c.,  operating  fairly 
constantly,  it  should  follow  that  among  the  numbers  surviving  to 
successive  ages  the  proportion  of  married,  the  average  age  of  their 
wives  " — one  might  add,  also,  the  number  and  average  age  of  their 
children — "and  the  average  liability  that  would  be  created  by  the 
death  of  each  member  would  be  practically  a  function  of  the  age." 
Having  brought  the  calculations  into  that  form,  the  benefits  were 
treated  as  varying  assurances  pa^'able  at  the  death  of  the  members, 
the  amount  of  the  assurance  being  the  average  value  of  the  benefits 
at  the  moment  of  death  of  the  member.  It  was  important  to 
observe  that  that  average  value  could  be  determined  equally  well  by 
examining  the  cases  of  members  living,  as  it  could  by  examining 
the  cases  of  members  who  had  actually  died,  for  there  was  no 
reason  to  think  that  the  members  dying  were  anything  else  than 
an  average  sample  of  those  existing.  For  example,  Mr.  Manly  had 
applied  the  proportions  of  husbands,  widowers,  and  married  men 
existing  to  obtain  the  relative  numbers  of  each  dying  in  the  year. 
"When  he  came  to  deal  with  the  values  of  orphans'  annuities  at  the 
date  of  the  death  of  the  parents,  he  found  it  more  convenient 
to  derive  his  information  from  statistics  of  persons  dying,  because 
those  statistics  happened  to  be  ready  at  his  hand.  But  it  was  obvious 
that  equally  good  results  could  have  been  obtained  by  examining  the 
same  number  of  persons  living  and  taken  at  random  from  the 
population.  This  was  a  very  important  point  when  they  had  to 
consider  how  far  the  statistics  could  be  derived  from  the  records  of  the 
Funds  with  which  they  were  dealing.  The  numbers  dying  in  these 
Funds  during  a  reasonable  period  of  observation  would  doubtless 
generally  be  too  small  for  statistical  treatment.  But  if  the  figures 
Avere  taken  from  the  numbers  living  over  a  period  of  years,  they 
might  frequently  get  quite  sufficient  material  for  their  purpose.  For 
example,  Mr.  King  based  his  valuation  of  orphan  annuities  on  about 
1 ,500  observations ;  the  same  number,  he  thought,  might  be  easily 
obtained  by  an  examination  of  the  numbers  living  in  an  average 
widows'  Fund.  This  point  was  of  great  importance,  because  it  was 
obviously  desirable  to  get  as  much  information  as  they  could  from  the 
Fund  itself,  if  only  for  purposes  of  test.  However  much  they  might 
admire  the  way  in  which  Mr.  Manly  had  pieced  together  statistics 
drawn  from  various  sources,  they  could  not  but  have  a  slight  feeling 
of  anxiety  as  to  how  far  such  a  delicate  mosaic  formed  a  solid  and 
substantial  basis  for  the  erection  of  tables  of  valuation.  It  was 
desirable  to  get  back  to  bed-rock  whenever  they  could,  and  to  examine 
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the  statistics  of  the  Funds  with  which  they  were  dealing.  There  were 
one  or  two  practical  problems  with  which  he  had  met,  and  to  which  it 
might  be  worth  while  to  refer.  As  Mr.  Thomas  had  pointed  out, 
Mr.  Manly  had  assumed  that  the  widows'  Fund  was  to  be  worked  in 
conjunction  with  a  pension  Fund,  and  therefore  he  naturally  treated 
the  contribution  as  being  a  percentage  of  the  salar}'.  "Where,  however, 
the  widows'  Fund  existed  independently,  they  sometimes  found  that 
instead  of  the  contribution  being  a  percentage  of  the  salary,  the 
contribution  varied,  not  continuously,  but  by  steps  according  as  the 
salary  passed  a  certain  limit.  For  instance  :  In  a  Fund  with  which  he 
(Mr.  Lidstone)  had  had  to  deal,  the  annual  contribution  was  £1  for 
salaries  under  £100,  £2  for  salaries  between  £100  and  £200,  and  £3 
where  the  salary  was  £200  or  upwards.  There  were  two 
ways  in  which  they  could  deal  with  a  case  of  that  kind. 
The  first,  and  perhaps  the  best  way,  was  to  form  a 
table  of  the  average  contributions  payable  at  each  age  in 
the  same  way  as  Mr.  Manly  had  formed  a  table  of  average  salary. 
Another  way  was  to  determine  the  average  age  at  which  the  increase 
of  salary,  and  the  consequent  increase  of  contribution,  took  place,  and 
to  value  the  contribution  as  being  unchanged  between  those  points, 
treating  the  increment  of  contribution  as  taking  place  at  those 
average  ages.  Another  point  which  had  to  be  borne  in  mind  when  a 
widows'  Fund  existed  independently  of  a  pension  Fund,  was  that  there 
was  usually  a  certain  option  exercisable  against  the  Fund  at  the 
pension  age.  He  believed  that  it  was  usual  to  give  pensioners  the 
option  of  continuing  in  the  Fund  (subject  to  their  paying  the 
maximum  contribution)  or  of  retiring — indeed,  it  was  difficult  to 
prevent  their  having  the  option  of  retiring  if  there  were  no  pension 
from  which  the  contributions  could  be  deducted.  The  probability 
was  that  those  who  were  bachelors  or  widowers  with  no  likelihood  of 
marrving  would  drop  their  contribution  to  the  Fund,  because  the 
benefit  Avas  worth  practically  nothing,  whereas  married  men  and  men 
with  families  would  probably  maintain  their  membership  in  force. 
This,  of  course,  had  to  be  allowed  for,  as  the  benefits  which  were 
dropped  at  the  same  time  as  the  contributions  were  practically  worth 
very  little,  if  anything,  at  the  date  of  the  pension  age,  so  that  there 
was  practically  a  loss,  in  such  cases,  of  the  value  of  the  future 
contributions.  Of  coui-se,  the  easy  way  to  get  over  this  was  to 
assume  that  a  certain  proportion  of  members  would  cease  membership 
at  the  pension  age,  and  to  reduce  the  value  of  the  contribution  after 
that  age  by  the  same  proportion. 

Mr.  George  Ki>'&  said  that  the  paper  was  an  exceedingly  heavy 
one,  and  he  felt  that  he  must  repeat  Mr.  Manly's  expression,  and  say 
that  he  rose  to  speak  with  an  unprejudiced  mind.  The  first  thing 
that  struck  him  was  the  immense  magnitude  and  completeness  of 
Mr.  Manly's  labours.  When  he  (Mr.  King)  wrote  the  paper  on 
"  Family  Annuities  "  he  was  quite  unaware  that  anyone  had  done 
anything  of  the  kind  before,  although  he  afterwards  heard  of  what 
had  been  done  by  Mr.  E.  P.  Hardy  and  Mr.  Meikle,  which  had  been 
mentioned  by  Mr.  Lidstone.  However,  the  work  which  he  did  on 
the  subject  had,  he  thought,  put  things  in  an  entirely  different 
light,    and    had    shown    how    the    benefits   could    best    be    valued. 
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"When  he  (Mr.  King)  wrote  the  paper,  he  had  specially  in  his 
mind  what  he  called  Family  Annuities,  and  what  Mr.  Manly 
had  now  called  Orphans'  Annuities  ;  but  at  the  close  of  the  paper 
he  gave  a  formula  for  similar  benefits  for  widows  put  in  the  same 
form,  and  just  as  he  had  transformed  the  integral  for  orphans' 
annuities  into  commutation  columns,  so  he  had  had  in  his  mind  to 
transform  the  integral  for  widows'  annuities  also  into  commutation 
columns.  But  this  Mr.  Manly  had  now  done.  Ever  since  he 
(Mr.  King)  wrote  the  paper,  he  had  been  thinking  of  continuing 
it  whenever  opportunity  otFered,  and  whenever  the  right  statistics 
came  along,  but  so  far  his  intention  had  not  been  fulfilled. 
However,  only  about  six  months  ago  he  was  collaborating  in  a 
Fund  with  Mr.  H.  J.  Xahmer,  a  Fellow  of  the  Faculty  of 
Actuaries  who  resided  in  Dublin,  and  Mr.  Xahmer  and  he  made 
up  their  minds,  from  the  statistics  which  they  then  had,  to 
continue  the  paper.  Mr.  Manly  had  now  relieved  them  of  that 
labour,  and  he  was  sure  that  they  were  very  much  obliged  to 
him.  He  thought,  however,  that  some  of  the  figures  that  were 
derived  from  their  work  might  be  useful,  and  he  should  refer  to 
that  subject  later  on.  The  difiiculty  which  Mr.  Manly  had  had,  and 
the  difficulty  which  stopped  him  (Mr.  Kiug)  from  continuing  his 
paper,  was  the  absence  of  suitable  statistics.  Mr.  Manly  had  to  a  large 
extent  overcome  that  difficulty  by  a  most  skilful  use  of  the  statistics 
of  the  Scottish  banks,  obtaining,  however,  facts  from  elsewhere  to 
supplement  them.  He  was  not  sure,  however,  that  in  preparing  the 
tables  the  ideas  had  been  fully  carried  out,  although  in  using  the 
tables  they  had  been  carried  out.  Those  tables  enabled  them 
theoretically,  as  Mr.  Lidstone  had  said,  to  solve  exactly  the  most 
intricate  problems  which  came  before  the  actuary  in  this  very  special 
branch  of  consulting  practice.  In  his  paper  on  "Family  Annuities",  he 
said  that  they  must  not  take  the  statistics  from  those  living,  but 
that,  if  they  wanted  to  be  exact,  they  must  take  them  at  the  date  of 
death.  He  did  not  remember  exactly  what  was  in  his  mind  when  he 
wrote  that,  but  he  would  not  now  put  the  statement  in  the  same 
form,  because  he  entirely  agreed  that  they  might  safely  take  the 
condition  as  to  marriage  and  as  to  family,  either  at  any  point  in  life, 
or  at  the  date  of  death,  and  if  they  used  those  statistics  properly  they 
got  correct  results.  In  fact,  in  the  Fund  which  he  had  already 
referred  to,  he  had,  because  of  the  very  meagre  number  of  deaths, 
made  use  of  the  statistics  at  a  particular  date  of  those  living,  and  he 
believed  that  he  got  quite  as  good  results  that  way  as  he  would  have 
had  if  he  had  had  a  large  body  of  deaths.  However,  in  the  paper 
on  "Family  Annuities  ",  in  the  same  paragraph  that  he  had  been 
commenting  upon,  he  found  another  statement :  "  To  take  the 
average  diflerence  between  the  ages  of  bridegrooms  and  brides  would 
understate  the  values  of  annuities  to  widows,  because  the  average 
difEerence  between  the  ages  of  husbands  who  died  and  the  ages  of 
their  wives  is  greater  than  in  the  case  of  bridegrooms  and  brides." 
He  now  found  Mr.  Manly,  after  having  given  the  average  difference 
of  age  of  bridegrooms  and  brides,  saying  that  there  would  not,  of 
course,  be  so  much   difference   of   age   between   the  wife   and   the 
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husband  at  the  death  of  the  husband,  especially  as  the  majority  of 
marriages  took  place  between  the  ages  of  27  and  40.  So  here 
Mr.  Manly  apparently  made  a  statement  the  exact  opposite  to  his 
(Mr.  King's),  and  one  might  think  at  the  first  blush  that  one  or  other 
statement  or  both  of  them  must  be  wrong.  But  notwithstanding  the 
extraordinary  contradiction  between  their  statements,  he  ventured  to 
submit  that  they  were  both  right.  They  could  well  imagine  that  of 
two  people  who  had  looked  through  a  telescope,  one  might  maintain 
that  the  telescope  enlarged  distant  objects  and  brought  them  nearer, 
and  that  the  other  person  might  maintain  that  the  telescope  made 
distant  objects  smaller  and  sent  them  farther  away.  These  statements 
would  seem  contradictory,  but  they  were  reconciled  when  it  was 
found  that  the  two  persons  had  looked  through  different  ends  of  the 
telescope.  That  was  exactly  what  Mr.  Manly  and  he  had  done.  He 
took  the  average  difference  of  age  between  bridegrooms  and  brides, 
and  then  he  looked  ahead,  and  he  remembered  that  those  who  had 
wives  older  than  themselves,  or  not  much  younger,  were  more  likely  to 
be  left  widowers  than  those  who  married  young  wives,  and  that, 
speaking  of  the  death  of  husbands  later  on,  they  would  be  the 
survivors  therefore  of  those  who  had  comparatively  young  wives, 
because  the  others  would  be  in  the  category  of  widowers  and  would 
not  come  under  observation  as  husbands  ;  so  that  from  that  point  of 
view  his  statement  was  absolutely  correct.  Mr.  Manly,  however, 
went  to  the  other  end  of  the  telescope,  and  looked  at  the  ages  of 
bridegrooms  and  brides,  and  then  he  took  the  deaths  of  husbands  at 
that  particular  moment  of  age,  and  he  remembered  that  those  who 
were  husbands  then  and  dying,  were  the  survivors  of  those  who 
married  earlier  in  life  when  the  difference  between  the  ages  of 
bridegrooms  and  brides  was  not  so  great ;  and  therefore  Mr.  Manly 
maintained,  and  perfectly  correctly  from  that  point  of  view,  that  the 
difference  of  age  between  husband  and  wife  at  the  moment  of  the 
husband's  death  was  not  so  great  as  the  difference  of  age  between 
brides  and  bridegrooms,  the  bridegroom  bemg  of  the  age  of  the 
husband  of  whom  they  were  speaking.  This  reconciled  the  apparently 
absolutely  contradictory  statements  ;  and  it  showed  how  statistics 
might  bear  various  meanings,  and  give  various  lessons,  according  to 
the  way  in  which  they  were  regarded.  There  was  one  point  in 
which  he  did  not  quite  agree  with  Mr.  Manly.  Having  got  the 
average  difference  of  age  between  husband  and  wife,  he  proceeded,  in 
making  his  calculations,  to  take  an  annuity  on  the  wife  at  that 
average  age.  A  little  investigation  would  show  that,  when  the 
wives  were  young,  that  overstated  the  value  of  the  annuity, 
and  that  when  the  wives  were  old  it  understated  it.  And  they 
could  not  be  sure  which  way  the  average  error  would  go.  In 
the  case  of  the  table  that  Mr.  Manly  had  used,  the  turn  he 
thought  began  somewhere  about  70,  but  he  believed  that  in 
the  British  Offices  Annuity  Tables  it  would  be  found  to  begin 
younger,  somewhere  about  60.  He  was  not  prepared  to  say  exactly 
how  much  error  there  would  be  in  this.  In  fact,  the  error 
would  depend  on  the  amount  of  the  differences  in  the  ages  of  the 
wives.  There  was  a  better  plan,  and  a  plan  which  he  had  himself 
followed.     He  multiplied  the  value  of  the  annuity  at  each  one  of  the 
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individual  ages  of  the  wives  by  the  number  of  wives  at  that 
particular  age,  and  then  took  the  sum  of  all  the  annuities  so  found 
and  diAdded  by  the  total  number  of  wives.  That  gave  the  average 
value  of  the  annuity,  as  distinguished  from  the  annuity  at  the 
average  age.  He  thought  that  that  gave  more  correct  results,  and  it 
occasioned  very  little  more  trouble.  He  therefore  would  suggest 
that  it  was  the  better  course  to  follow.  He  had  spoken  of  the  Fund 
which  Mr.  Nahmer  and  he  had  been  dealing  with.  It  was  a  Fund 
relating  to  the  Irish  clergy,  and  it  was  of  rather  a  special  kind.  It 
was  compulsory  on  all  bachelor  clergymen  who  entered  the  ministry 
of  the  church  of  Ireland,  and  it  was  voluntary  on  the  part  of  all 
married  clergymen  who  entered  that  ministry,  so  that  every  bachelor 
was  compelled  on  entering  the  ministry  to  join  the  Fund,  and  if  he 
remained  a  bachelor  he  never  got  any  benefit  from  it  at  all.  The 
Fund  provided  annuities  to  widows,  and  it  provided  annuities  to 
children  at  the  death  of  the  father,  whether  the  mother  was  alive  or 
not,  until  those  children  reached  the  age  of  twenty-one.  They  did 
not  value  the  Fund  by  means  of  its  own  experience  by  the  new 
methods,  but  by  means  of  adjustment  of  Mr.  Hewat's  tables  on  the 
old  methods  of  Huie  and  Hewat.  He  had,  however,  worked  out  the 
statistics  roughly,  not  with  the  same  exactness  as  if  he  had  had  a 
larger  body  of  facts,  on  the  new  method.  He  prepared  the  values  of 
what  Mr.  Manly  called  the  Orphans'  Annuities,  and  he  also  got  the 
value  of  Widows'  Annuities.  Unfortunately,  on  account  of  the 
smallness  of  the  Fund,  and  it  having  been  established  barely  more 
than  thirty  years,  he  could  not  carry  the  annuities  for  widows  up  to 
the  necessary  point.  He  coidd  not  carry  them  beyond  age  sixty-five, 
and,  of  course,  they  were  wanted  right  on  to  the  end  of  life.  For  the 
children  he  was  able  to  get  tables  which  were  sufficiently  complete 
for  practical  pur])oses.  The  fewness  of  the  children  per  marriage 
was  very  remarkable.  His  table  did  not  include  the  whole  members 
of  the  Fund,  whether  husbands,  or  widowers,  or  bachelors,  but  only 
the  husbands.  That  table  he  had  the  pleasure  to  submit.  It  showed 
the  number  of  husbands,  and  the  number  of  children  of  each  age  up 
to  age  twenty-one  for  each  age  of  the  hu.sbands,  and  from  that  he 
had  prepared  a  table  of  family  annuities,  and  he  might  give  a 
comparison  with  Mr.  Manly's  table.  His  were  3^  per-cent.,  and  he 
had  taken  the  mean  between  Mr.  Manly's  3  per-cent.  and  4  per-cent. 
values.  His  figures  did  not  extend  below  age  thirty.  He  might 
remind  the  meeting  that  a  man  could  not  become  a  clergyman  until 
he  was  twenty-four,  and  he  probably  would  not  enter  the  ministry  of 
the  church  of  Ireland  until  later  than  that,  and  in  almost  every  case 
when  he  entered  he  was  a  bachelor. 

As  to  the  average  ages  of  the  wives  compared  with  the  husbands,  he 
found  that  Mr.  Manly  gave  a  much  greater  difference  in  his  tables 
than  the  Irish  clergy  showed.  At  age  30  the  average  difference 
according  to  the  Irish  clergy  was  1"8,  the  wife  being  that  much 
younger.  Mr.  Manly  gave  25.  So,  at  age  50,  the  Irish  clergy 
showed  57,  while  Mr.  Manly  gave  8-5.  Mr.  Manly's  tables  would 
certainly  err  on  the  safe  side,  both  as  regarded  the  values  of  the 
children's  benefits  and  the  values  of  the  widows'  benefits  ;  but  he 
thought  that  that  would  be  so  seriously  on  the  safe  side  as  to  upset 
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altogether  such  a  Fund  as  that  o£  the  Irish  clergy.  This  led  him  to 
say  that  he  thought  that  Mr.  Manly's  industry  and  thoroughness 
might  perhaps  he  a  source  of  danger,  because  they  would  tempt  those 
persons  who  were  not  so  industrious,  and  who  had  Funds  of  this  kind 
to  value,  to  use  Mr.  Manly's  tables.  His  own  experience  was  most 
emphatically  that,  although  for  mortality  purposes  it  might  be  safe 
to  use  one  experience  for  another  Fund,  yet  for  pension  purposes,  and 
for  widows'  and  orphans'  annuities  pm'poses,  the  Funds  were  so  very 
different  that  he  did  not  think  that  they  could  find  two  sufficiently 
near  for  them  to  apply  the  same  experience  to  both.  He  had 
submitted  one  example  in  the  case  of  the  Irish  clergy.  The}'  could 
not  possibly  use  Mr.  Manly's  tables  for  them.  To  do  so  would  give 
results  which  would  be  out  of  the  question.  He  had  had  another 
case  not  long  ago.  He  had  had  a  great  deal  to  do  with  certain  large 
railway  superannuation  Funds,  and  a  very  large  and  a  very  old- 
established  industrial  corporation  came  to  hini  not  long  ago  for  him 
to  advise  them  as  to  the  establishment  of  a  Fund  for  themselves. 
They  thought  that  he  could  take  the  railway  statistics  and  apply 
them.  He  said,  "  No  ;  I  must  have  the  statistics  of  your  own  Service 
before  I  can  do  anything  at  all."  The  result  was  that  he  found  them 
so  totally  different  that  the  railway  statistics  could  not  possibly  be 
applied  to  the  commercial  undertaking.  The  rate  of  withdi'awal  in 
the  commercial  undertaking  was  very  much  lower  than  in  the  railway. 
The  rate  of  early  superannuation  was  very  much  higher.  The  rate  of 
mortality  was  not  so  different  as  to  be  impossible  of  adjustment. 
But  the  rate  of  mortality  after  pension  age  in  the  industrial 
undertaking  was  lower,  and  the  rate  of  salary  in  the  industrial 
undertaking  was  much  higher  and  rose  much  more  rapidly  from  the 
minimum  to  the  maximum,  so  that  the  two  sets  of  statistics  were  not 
in  any  way  comparable,  and  to  establish  a  Fund  for  an  industrial 
undertaking   on    railway   experience   would    be    to    launch    out   into 
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inevitable  ruin.  He  had  a  case  in  which  an  industrial  undertaking 
some  ten  or  eleven  years  ago  adopted  the  exact  ratios  and  rates  of 
pension  of  a  railway  Fund  without  any  actuarial  advice  and  applied  it 
to  their  staff,  and  they  had  come  to  him  to  value  it.  He  was  sure 
it  would  prove  to  be  in  a  bad  way. 

The  President  (Mr.  Hughes)  said  that  he  was  very  sorry  that 
the  paper  had  not  attracted  a  larger  number  of  speakers,  but  it  was 
not  altogether  surprising  that  it  had  not  done  so.  The  subject  had 
been  described  by  Mr.  King  as  a  very  heavy  one,  and  he  could  quite 
understand  that  members  would  feel  hesitation  in  speaking  on  a  paper 
like  this  without  giving  it  a  great  deal  more  consideration  than  they 
had  had  the  opportunity  of  doing.  They  must  thank  Mr.  Manly, 
not  only  for  the  paper  and  for  the  information  that  it  contained,  but 
for  having  put  into  the  hands  of  the  profession  an  exceedingly  useful 
tool.  He  had  supplied  them  from  time  to  time  with  useful  tools, 
and  this  last  was  not  the  least  useful  of  them.  The  paper  might, 
moi'eover,  be  put  to  a  use  which  was  not  contemplated  by  the  author. 
The  mere  exhibition  of  it,  with  its  formidable  looking  formulas, 
might  serve  to  impress  with  some  sense  of  the  seriousness  of  the 
subject  those  amateur  philanthropists  and  benevolent  employers  who 
were  apt  to  call  upon  actuaries  in  an  airy  sort  of  way  to  devise  some 
little  scheme  for  their  work-people,  comprising  impossible  benefits  at 
merely  nominal  contributions,  and,  of  course,  at  an  equally  nominal 
fee  for  settling  the  scheme. 

Mr.  Ma>'LY,  in  reply,  said  that  he  had  put  in  one  or  two  kinds  of 
benefits  which  had  not  come  into  actual  use  as  yet,  so  far  as  he  knew; 
but  from  observations  which  he  had  heard  dropped  from  various  sources 
he  was  inclined  to  think  that  they  were  soon  coming  to  the  front.  It 
was  marvellous  how  benefits  of  that  sort  were  inti'oduced  from  time  to 
time,  and  how  old  Funds  which  had  been  conducted  upon  quite  cautious 
and  conservative  principles,  and  which  simply  provided  for  widows' 
annuities,  were  asked  to  give  more  benefits.  They  wanted  to  know 
whether  they  could  not  give  some  benefit  for  the  children,  and  then 
it  was  said,  "  Well,  you  know,  bachelors  are  \erj  discontented,  they 
do  not  see  why  they  should  go  on  subscribing  for  other  people's 
widows  and  families,  when  they  get  nothing  out  of  it  themselves." 
So  an  additional  benefit  providing  some  consolation  to  the  persistent 
bachelors  was  now  being  introduced  in  the  form  of  the  return  of  their 
subscriptions  at  death.  But  widowers  with  no  children  also  wanted 
some  consolation  ;  and  so  it  was  coming  now  to  be  quite  fashionable 
to  give  something  on  the  death  of  a  widower  leaving  no  children ; 
and  all  these  new  benefits  were  supposed  to  be  so  small  that 
the  Funds  could  easily  bear  them.  If  this  paper  had  no  other 
object  it  would  do  a  great  service  in  showing  really  what  the 
costs  of  these  benefits  would  be  to  such  a  Fund  ;  and  they 
totalled  up  pretty  costly.  They  meant,  of  course,  that  the  widow 
must  go  with  less  annuity,  or  that  the  contributions  must  be 
increased,  neither  of  which  changes  would  be  received  with  any  great 
amount  of  delight.  He  had  listened  with  very  great  interest  to 
Mr.  King's  experience  of  the  different  Funds  he  had  valued.  He 
(Mr.  Manly)  was  not  putting  forward  these  tables  as  standard  tables 
for  use.     They  were  intended  more  to  show  the  way  in  which  the 
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experience  must  be  worked  up  in  order  to  arrive  at  the  values  of  the 
different  benefits.  He  quite  agreed  with  Mr.  King  that  the 
experience  of  one  Fund  with  regard  to  its  withdrawals,  its  mortality, 
its  rate  of  retirement,  and  its  marriage  rate,  would  not  necessarily 
apply  to  another  Fund.  One  would  never  expect  that  the  rate  of 
withdrawal  in  a  service  like,  for  instance,  the  Government  Civil 
Service  of  the  higher  class,  would  be  the  same  as  in  a  poorly  paid 
staff  like  that  of  a  railway  compauy.  Then  with  regard  to  the 
question  of  the  effect  of  these  pension  Funds  on  the  rate  of 
withdrawal.  There  was  a  general  idea — though,  curiously,  he  had 
not  found  the  idea  really  confirmed  by  statistics — that  the  establish- 
ment of  such  Funds  induced  the  men  to  remain  in  the  services.  It 
might  do  so  when  they  received  such  a  scale  of  salary  and  pension  as 
they  got  in  the  Government  service,  but  he  thought  that  present 
income  had  much  more  to  do  with  the  movement  of  the  members  of 
a  staff  than  future  benefits.  There  was  a  very  common  feeling  on 
the  part  of  young  men  of  from  twenty  to  thirty  years  of  age  that  they 
would  never  reach  the  far-off  pension  age  of  sixty  or  sixty-five,  and 
they  would  consequently  very  much  rather  have  an  increase  of  their 
salary  at  tlie  present  time,  when,  they  considered,  the  money  would 
be  much  more  valuable  to  them,  than  take  the  deferred  pension  into 
account.  Moreover,  the  rule  that  the  contributions  shall  be  returned 
on  withdrawal  removes  any  feeling  of  loss  when  they  leave.  As  to 
taking  the  average  age  of  widows  :  If  they  had  the  material — that  is 
to  say,  if  they  could  ascertain  from  all  the  husbands  living  at  each 
age  the  ages  of  their  wives,  and  if  they  could  make  their  average 
pension  depend  on  the  sum  of  the  pensions  to  each  of  the  wives,  it 
would  be  perfection  ;  but  he  did  not  think  that  they  often  got  it. 
At  any  rate,  he  had  no  material  of  the  kind  on  Avhich  to  base  his 
annuities,  so  he  had  to  be  content  to  assume  an  average  age,  as  he  had 
explained.  He  understood  that  Mr.  Lidstone  rather  objected  to  his 
notation.  He  was  very  sorry  for  that.  The  notation  which  had  been 
used  before  seemed  to  be  very  confusing,  and  he  wanted  something 
that  would  be  very  distinct,  and  that  could  not  be  mistaken  for  any 
other  values  or  functions.  He  tried  several  methods  before  he  could 
reduce  the  notation  to  anything  like  a  system.  If  Mr.  Lidstone,  or 
anybody  else,  could  make  an  improvement  upon  that  notation,  he 
should  be  quite  glad  to  adopt  it.  He  did  not  think  that  Old  English 
type  would  have  helped  him.  He  had  taken  the  clearest  and  most 
distinctive  type  which  the  printer  had.  As  to  the  option  to  withdraw, 
to  which  Mr.  Lidstone  had  referred,  he  took  it  that  it  was  one  of 
those  Funds  in  which  the  contribution  was  a  fixed  contribution  to  the 
end  of  life,  or  something  of  that  kind. 

Mr.  LiDSTOJfE  said  that  his  case  was  a  widows'  Fund  without  a 
pension  Fund  at  all. 

Mr.  Manly  said  that  the  option  allowed  to  the  bachelor  or 
widower  to  withdraw  introduced  another  element  which  would  have  to 
be  taken  into  consideration.  It  had  been  suggested  by  Mr.  Lidstone 
that  he  (Mr.  Manly)  could  have  made  his  tables  simpler  and  his  work 
very  much  lighter  by  assuming  that  the  payments  took  place  in  the 
middle  of  the  year,  and  so  avoiding  the  introduction  of  adjustments. 
In  this  paper  it  was  assumed  that  they  all  took  place  in  the  middle 
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of  the  year,  but  he  did  not  think  that  Mr.  Lidstone  had  tried 
the  problem  of  ascertaining  the  return  of  contributions  based  on 
salary,  on  withdrawal,  or  retirement.  If  they  tried  to  value  those 
benefits  in  the  middle  of  a  year  they  got  mixed  up  with  half-year's 
salaries,  and  it  became  a  very  awkward  problem  indeed.  He  found  it 
work  very  much  better  to  assume  that  the  members  went  out  exactly 
at  the  end  of  the  year,  and  to  make  the  adjustment  afterwards. 
When  they  had  simple  benefits,  such  as  in  this  paper,  he  agreed  that 
it  was  easier  to  assume  the  payments  to  be  made  in  the  middle  of  the 
yeai'.  He  would  like  to  refer  to  his  table  number  45,  that  which  he 
had  called  his  working  table,  because  he  was  not  altogether  satisfied 
with  it.  It  did  not  altogether  represent  what  it  was  intended  to 
represent.  He  had  said  that  it  had  been  assumed  that  only  first 
marriages  had  been  allowed  for ;  that  no  second  marriages  were 
allowed  for,  and  that  there  were  no  marriages  after  sixty-five.  But, 
having  distributed  the  married  men  into  husbands  and  widowei-s, 
according  to  the  census  retvirns,  he  felt  that  there  certainly  must  be 
second  marriages  in  them,  but  how  many  he  could  not  tell.  Further, 
he  was  unable  to  tell  exactly  whether  the  method  he  had  adopted  of 
extending  the  table  from  age  sixty-five  to  the  end  of  life  had  given 
him  exactly  what  he  wanted,  namely,  the  numbers  dying  out  of  first 
marriages  only.  The  supplementary  tables  had  settled  those  points. 
The  husbands  dying  in  table  45  were  more  numerous  than  the 
husbands  dying  from  first  marriages  in  table  5S,  and  took  in,  roughly, 
half  the  second  marriages,  and  that  applied  up  to  the  age  of  seventy- 
five.  After  seventy-five  the  husbands  dying  in  table  45  were  less 
than  the  deaths  of  husbands  of  the  first  marriage  in  table  58,  which 
was  calculated  scientifically.  He  fancied  that  the  increase  in  the 
husbands  dying  in  the  first  part  of  the  table  and  the  decrease  in  the 
latter  part  arose  entirely  from  their  having  taken  the  census  returns. 
Taking  the  whole  population,  the  man'iages  were  earlier  than  in  the 
class  with  which  they  were  likely  to  deal,  and  were  less  in  the  later 
pai't  of  life.  They  knew  that  the  working  classes  really  attained  to 
their  maximum  wage-earning  power  when  they  had  reached  maturity. 
From  22  to  24  or  25  was  the  time  at  which  they  earned  best 
wages  and  the  time  when  they  married ;  but  after  55  or  60 
they  were  not  able  to  earn  wages  enough  to  keep  a  wife.  If  they 
had  children,  the  children  generally  kept  them,  but  the  children 
would  not  keep  another  mother  if  they  could  help  it.  He  thought 
this  explanation  accounted  for  the  diflference  in  the  two  tables, 
coupled  with  the  fact  that  the  census  returns  included  second 
and  subsequent  marriages. 
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THE    LIFE   ASSUKANCE   COMPANIES  OF  THE  UNITED 

KINGDOM. 


Summary  of  the  Life  Assurance  and  Annuity  Revenue  Accounts. 
[Extracted  from  the  Parliamentary  Eetum  for  1902,  published  in  1903.] 


INCOME 

Ordinary 
Companies 

Industrial 
Companies 

Total 

Balance  at  the  beginning  of  the 
Year 

Adjustments  for  one  return  discon- 
tinued   (-£35,877);     and    for 
funds  carried  to  other  accounts 
on       transfer       of       business 
(-£145,035)     .... 

Premiums      ..... 
Considei-ation  for  Annuities  . 
Interest  and  Dindends  (less  Tax) 
Increase  in  value  of  Investments  . 
Fines,  Fees,  &c.     .... 
Capital  Paid-up     .... 
Customs  Timber  Measuring,  &c.    . 
Transfers  from  other  Accounts 
Miscellaneous         .... 

£ 

248,876,376 

-180,912 

£ 

21,751,565 

£ 
270,627,941 

-180,912 

248,695,464 

22,458,422 

1,981,605 

9,120,587 

215,717 

13,943 

7,753 

4,247 

1,139,006 

28.772 

21,751,565     270,447,029 

9,611,129  1     32,069,551 

84,049          2,065,654 

713,148         9,833,735 

165             215,882 

1,051  I            14,994 

6,910               14,663 

4,247 

67,136          1,206,142 

2,181               30,953 

283,665,516 

32,237,334     315,902,850 

OUTGO 

Ordinary 
Companies 

Industrial 
Companies 

Total 

Claims  ...... 

Cash    Bonuses  and    Eeduction    of 

Premiums          .... 

Surrenders 

Annuities 

Commission  ..... 
Ex})enses  of  ^Management 

Bad  Debts 

Decrease  in  value  of  Investments  . 
Interest  on  Capital  and  Dividends 

and  Bonuses  to  Shareholders 
Transfers  to  other  Accounts  . 
^Miscellaneous         .... 
Balance*  at  the  end  of  the  Year    . 

£ 

16,580,897 

1,200,496 
1,291,970 
1,862,835 
1,186,379 
1,897,197 
5,157 
285,362 

309,483 

1,061,154 

184,261 

257,800,325 

£ 
3,738,426 

41,108 

76,364 

2,409,366 

1,725,505 

369 

1,464 

518,600 

420,553 

2,587 

23,302,992 

£ 
20,319,323 

1,200,496 
1,333,078 
1,939,199 
3,595,745 
3,622,702 
5,526 
286,826 

828,083 

1,481,707 

186,848 

281,103,317 

283,665,516  1     32,237,334 

! 

315,902,850 

*  This  Balance  includes  the  whole  of  the  Life  and  Annuity  Funds  (£277,365,922), 
and,  in  addition,  the  Capital,  &c.,  of  Companies  whose  business  is  limited  to  Life 
Assurance  ouly. 
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LIABILITIES 

Ordinary 
Companies 

Industrial 
Companies 

Total 

£ 

£ 

£ 

Paid-up  Capital  (including  sundry 

Shareholders'  I3alances) 

11,312,110 

1,777,619 

13,089,729 

Life  and  Annuity  Funds 

255,315,445 

22,050,477 

277,365,922 

Fire   Funds  of   Companies  trans- 

acting Life  Business . 

10,883,652 

10,883,652 

Marine  Funds  of  Companies  trans- 

acting Life  Business . 

736,050 

736,050 

Reserve  Funds       .... 

4,110,015 

903,130 

5,013,145 

Other  Funds          .... 

2,090,539 

227,637 

2,318,176 

Profit  and  Loss  Balances 

3,897,381 

8,335 

3,905,716 

Depreciation  and  Investmeut  Ba- 

lances          

1,416,845 

24,326 

1,441,171 

Globe  Annuitants  (Liverpool  and 

London)    ..... 

1,102,800 

1,102,800 

Outstanding  Claims 

4,255,447 

66,689 

4,322,136 

Outstanding  Accounts  . 

674,533 

42,656 

717.189 

Temporary  Loans .... 

385,000 

385,000 
321,280,686 

296,179,817 

25,100,869 

ASSETS 

Ordinary 
Companies 

Industrial 
Companies 

Total 

£ 

£ 

£ 

Mortgages     ..... 

84,120,226 

2,494,955 

86,615,181 

Loans  on  Policies  .... 

14,003,827 

45,365 

14,049,192 

Rates     .... 

25,733,305 

9,328,956 

35,062,261 

British  Government  Securities 

7,067,715 

2,051,732 

9,119,4i7 

Indian   and  Colonial  Government 

Securities  ..... 

19,136,041 

266,496 

19,402,537 

Foreign  Government  Securities 

10,313,809 

338,444 

10,652,253 

Debentures    ..... 

52,002,844 

2,109,054 

54,111,898 

Shares  and  Stocks 

35,749,800 

146,662 

35,896,462 

Companies'  own  Shares 

626,339 

626,339 

Land    and    House    Property   and 

Ground  Rents    .... 

23,690,477 

6,550,882 

30,241,359 

Life  Interests  and  Reversions 

8,117,439 

2,016 

8,119,455 

Loans  on  Personal  Security  . 

1,426,719 

9,398 

1,436,117 

Agents'  Balances  and  Outstanding 

\       Premiums           .... 

5,727,543 

648,802 

6,376,345 

Outstanding  Interest     . 

2,733,957 

222,395 

2,956,352 

j  Cash,  Deposits,  Stamps,  &c.  . 

5,378,064 

324,424 

5,702,488 

1  Customs   Timber   Measuring    Ba- 

lances, &c. 

2,245 

2,245 

Deficiencies,  Preliminary  Expenses, 

;       &c 

i 

849,467 

561,288 

910,755 

296,179,817 

25,100,869 

321,280,686 
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Inceease  (  +  )  or  Decrease  (— )  in  the  Chief  Items  of  this  Tear's 
SuMMAET  as  compared  ivith  the  corresp>onding  Items  for  the 
previous  Year. 


Ordinary 

Industrial 

Companies 

Conii)anies 

Income. 

£ 

£ 

Premiums  ....... 

+ 

662,803 

+ 

315,082 

Consideration  for  Annuities 

-•r 

265,578 

+ 

*77,063 

Interest  and  Dividends  (less  Tax) 

+ 

210,234 

+ 

36,968 

Net  Result  of  Realization  and  Re-valuation 

of  Investments    ..... 

- 

82,964 

+ 

7,566 

Outgo. 

Claims 

_ 

356,779 

— 

128,111 

Annuities   ....... 

-t- 

87,042 

+ 

*68,506 

Surrenders.         ...... 

+ 

166,515 

+ 

3,049 

Commission 

+ 

19,814 

+ 

103,524 

Expenses  of  Management    .... 

+ 

71,681 

+ 

85,454 

Liabilities. 

Paid-up  Capital  (including  sundry  Share- 

holders' Balances)        .... 

— 

417,224 

+ 

*106,329 

Life  and  Annuity  Funds     .... 

+ 

9,185,642 

+ 

1,571,974 

Assets. 

Mortgages  (including  Loans  on  Rates) 

-t- 

2,047,715 

+ 

1,370,774 

Life  Interests  and  Reversions 

+ 

657,113 

+ 

3 

Loans  on  Policies        ..... 

+ 

815,447 

— 

732 

British  Government  Securities    . 

+ 

1,254,946 

+ 

146,171 

Indian  and  Colonial  Government  Securities 

+ 

167,294 

— 

95,577 

Foreign  Government  Securities  . 

— 

135,317 

— 

77,545 

Debentures          ...... 

+ 

2,090,844 

+ 

26,273 

Shares  and  Stocks       ..... 

+ 

744,224 

+ 

41,029 

Companies'  own  Shares       .... 

— 

3,727 

Land    and    House   Property   and    Ground 

Rents 

+ 

847,613 

+ 

411,751 

Loans  on  Personal  Security 

+ 

146,576 

+ 

1,457 

1 

*  Increase  due  to  inclusion  of  figures  of  Nelson  &  Co. 


NUMBER    OP    COMPANIES. 

The  total  number  of  Companies  appearing  in  the  above  Summary  is  94,  of 
which  76  have  been  classed  as  Ordinary,  11  as  Industrial,  and  7  appear  in  both 
Classes,  the  Returns  of  these  Companies  showing  the  Ordinary  and  Industrial 
business  separately. 

During  the  year  three  names  have  been  removed  from  the  Official  List  of 
Companies,  namely.  Absolute,  which  is  in  liquidation ;  Lancashire ;  and  United 
Kent  Life ;  in  which  cases  the  business  was  transferred.  And  four  names  have 
been  added,  namely.  Bells  Stores,  Limited  ,•  British  Endowment  Tea,  Limited ; 
British  Widows'  Assurance  Company,  Limited ;  and  the  Canada  Life  Assurance 
Company ;  in  which  cases  the  Board  of  Trade  have  issued  their  Warrant  under 
the  provisions  of  Section  1  of  "  The  Life  Assurance  Companies  Act,  1872." 
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>ri£iiABT  OF  THE  AssUEA^CES  !>'  FoECE,  as  shoicn  hy  the  last  Returns  of  the  Companies. 

ORDINARY    BUSINESS. 


ASSTTBANCES. 
\Miole  Term  of  Life 
Limited  number  of 
Premiums   . 


Endowments  . 
Endowment    Assur 

ances  . 
.loint  Lives 
Last  Survivor 
Contingent 
Issue 
Miscellaneous 


AjrxriTiES. 
Immediate 
Deferred 


800,158  382,478,-330 
49,391   31,591,451 


With  Profits 


Xo. 


849,549  414,069,781 
1,473         386,190 

913,625  152,444,.39S 
16,453      3,.34*,528 


164,837    77,140,3191 
18,932     5,110,868 


857 

37 

11 

2,525 


708,190 

70,363 

25.2.50 

1,340,238 


1,784,530  572,388,938 


WiTHOCT  Profits 


No. 


£ 


,069  954 


153,902   72,416; 
10,935     4,724,250 


z,nzo 

1,095 
4.247 
1,518 
8,777 


1,052,191 
1,479,480 
6,363,981 
5,510,37 
12,128,815 


262,134127,711,067 


Total 


.,060  454,894,399 
60,326   36,315,701 


,0U,3Sd  491,210,100130 
20,405,     5,497,05b 


59,903    18,925,043|973,528  171,369,441 

19,278     4,396,719 

1,952      2,187,67 

4,284      6,434,344 

1,529      5,535,620 

11,302    13,469,053 


35,007 
12,737 


1,831,589 
372,103 


47,744     2,203,692 


Re-assur- 
anees 


Net 
Amount 


28,403,918  426,490,481 
1,940,941   34,374,760 


,3^,859 
12,000, 


460,865,241 
5,485,058 


2,654,532  168,714,909 
250,116  4,146,603 
393,447  1,794,223 
1,524.425  4,909,919 
1,707,772  3,827,848 
1,851,412    11,617,641 


,046,664  700,100,005  38,738,563  661,361,442 


51,707     1,779,882 
24,919         347,184 


76,626     2,127,066 


INDUSTRIAL    BUSINESS— (Sickness  and  Friendly  Society  Contracts  not  included). 


AssrBiSCES. 
Whole  Term  of  Life 
Limited  number  of 
Premiums    . 


Endowments  . 
Endowment    Assur 

ances  . 
.loint  Lives     . 
Contingent 
Jliscellaneous  . 


AjTSriTIES. 

Immediate 
Deferred 


With  Profits 


Xo. 


Without  Profits 


Xo. 


19,108,774 185,200,131 
1,343  8,143 


Xo. 


19,110,117  185,208,274 
1,426,042    12,918,5b5 

305.521      3,416,468 
374,820      6,002,484 


1,910 
2,100 


21,216,506'2O7,549,821 


65 


72 


178 


2,212 


Re-assnr- 
ances 


£ 
1,180 


1,180 


88 

400 
1,000 


2,668 


Net 
Amount 


£ 
185,198,951 

8,143 


185,207,094 
12,918,585 

3,416,380 

6,002,484 

1.510 

1,100 


207,547,153 


2,034 
178 


2^12 


The  above  figures  are  based  on  Returns  deposited,  for  the  most  part,  during  the  last  five  years,  and 
are,  therefore,  merely  an  approximation  to  the  amount  of  contracts  in  force  at  the  present  time.  In  the 
case  of  two  Companies,  namely,  the  Customs  Fund  and  the  Northern,  the  amount  of  business  at  a  more 
f^'^'i)  *  ^^^  ^^°  included.  The  figures  of  the  Colonial  and  Foreign  Companies  have  been  excluded,  as 
tneir  Ketums  do  not  separately  show  the  extent  of  business  in  the  United  Kingdom. 
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^  ^      3.r  +  3  ^  5(3^7  +  2)  ~  x+1  ^    ' 


Examination  for  Admission  to  the  Class  of  Associatk 

(Paet  I). 

Examiner — Pkof.  S.  L.  Loney,  M.A. 

Supervisors — Messrs.  S.  G.  Waener,  and  L.  F.  Hovil. 

First  Paper. 

1.  A  man  who  owns  £20,000  L.N.W,  4  per-cent.  Preference 
Stock  sells  at  126  (per  £100  Stock),  and  invests  the  proceeds  in  Local 
Loans  3  per-cent.  Stock  at  101 ;  allowing  \  per-cent.  brokerage  on 
each  transaction,  find  to  the  nearest  penny  the  change  in  his  income. 

2.  A  and  B  start  together  from  the  same  point  upon  a  walking 
match  round  a  circular  course.  After  half  an  hour  A  has  walked 
three  complete  circuits,  and  B  four  and  a  half.  Assuming  that  each 
Avalks  with  uniform  speed,  find  when  B  next  overtakes  A. 

3.  Solve  the  equations — 

\/x-\-y-\-  s/ X — ^=   4  ) 

4.  Show  that  the  arithmetic,  geometric,  and  harmonic  means 
between  two  positive  quantities  form  a  descending  geometric 
progression. 

If  a-,  i^,  and  c^  are  in  arithmetic  progression,  show  that 
54-c,  c  +  «,  and  «  +  &  are  in  harmonic  progression. 

5.  Find  the  number  of  permutations  of  n  things  taken  all 
tosrether,  which  are  not  all  different. 

Of  n  things  p  are  alike  and  the  rest  all  different ;  find  the 
number  of  permutations  that  can  be  made  of  the  n  things  taken 
w— 2  at  a  time. 

6.  Obtain  in  their  simplest  forms  the  coefiicients  of  ;r'*  in  the 
expansions  of  i\—x')~^  and  (1— ^r)^. 

Find  the  coefficient  of  x'^^  in  the  expansion  of 
(1  +  0?  + ^2+  .  .  .  +^10)5. 

7.  State  and  prove  the  rule  for  writing  down  the  characteristic 
of  the  logarithm  of  any  number. 

Making  use  of  the  tables,  find  the  value  of 

^/64-935^v^-00037 


^ 


(48-73)ix  (-029)3 
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8.  Sum  the  series 

,,^  1  5  9  13  ^  ^ 

(1)      H H H h  .  .  .  to  7i  terms  : 

^^      1.2.3^2.3.4      3.4.5^4.5.6 

(2)  7T— .T7T-3\  + 


(l-a-)(l-^)    '    (1-^3)  (i_^5) 

+ — h  .  •  •  to  mfinity,  where  x<  I. 

{l-X^Xl  —  X') 

9.  If  there  are  two  independent  events  the  respective  probabilities 
of  which  ai*e  known,  find  the  probability  that  one  will  happen  and 
one  will  not. 

A  man  has  two  sovereigns  and  four  shillings  in  his  pocket ; 
from  these  he  selects  at  random  3  coins,  and  again  chooses  from 
these  three  coins  at  random,  the  first  coin  for  A,  the  second  for  B,  and 
the  third  for  C.     Find  the  values  of  the  expectations  of  A,  B,  and  C. 

10.  The  odds  in  a  given  race  against  three  horses  are  11  to  4, 
13  to  3,  and  7  to  2  respectively.  Find  the  chance  that  one  of  them 
should  win  the  race,  a  dead-heat  being  assumed  to  be  impossible. 

11.  Prove  the  formula 

n(n—l)  .     ,^ 

^»Ux=Ux+n  —  nUx+n-}-\ ,    ^       Ux+n-2+  •  •  •  +  (  — 1)"?/^. 

Given  that  2/o=66566,  ?/i  =  65152,  ?/2=63677,  and 
1/3=62136,  find  the  value  of  Wg. 

12.  Prove  Lagrange's  Interpolation  formula,  viz.  : — 

_      (x—b)(x—c)  .  .  .  (x—k)  (x—a)(x—c)  .  .  .  (x—k) 

%- \  (a_J)(a_c).  .  .  (a-k)  "•" ^'^  (b-a){b-c)  .  .  .  {b-k) 

(x-a)(x-b)  ..  . 
'^    k(^k-a)(k-b)  .  .  . 
Find  the   simplest  algebraic  expression  in  x  which  has  the 
values  5,  3,  9,  47,  and  165  when  x  has  the  values   0,   1,   2,  3,  4 
respectively. 

Second  Faj)er. 

13.  By  selling  eggs  at  lod.  per  dozen,  a  man  gains  20  per-cent ; 
if  he  sold  them  at  16d.  per  dozen,  how  much  per-cent.  would  he  gain  ? 

14.  Simplify  the  expressions — 

_^M-2^29.r-30 
^  ^     a^-Sx^-Six  +  UO  ' 

a^  b^  c^ 

^  ^       {a-b){a-c)  "^  {b-a){b-c)  "^  (c-a){c-b)  ' 

15.  Explain  how  and  why  a  meaning  is  given  to  x"'  when  n  is 
a  fraction  or  a  negative  quantity,  and  obtain  the  meaning  of 
a:»  and  x~^ . 

Find  a  rationalizing  factor  for  x'^  —  i/^. 
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16.  Find  the  sum  of  the  squares  of  the  first  n  natural  numbers. 

Sliow  that  the  sum  of  n  terms  of  the  series,  whose  ^'th  term  is 
P  +  2-^+  .  .  .  +;-^  is 

l2  ■ 

17.  Find  the  number  of  combinations  of  n  things,  taken 
r  together,  without  assuming  the  formula  for  permutations. 

Show  that  in  the  number  of  combinations  of  10  things,  taken 
4  together,  any  particular  thing  occurs  in  two-fifths  of  the  whole 
number. 

18.  Prove  the  truth  of  the  Binomial  Theorem  for  a  positive 
integral  exponent. 

Show  that  the  coefficient  of  .r''  in  (1  +  0-')"+'  is  equal  to  the 
sum  of  those  of  .r'"  and  ^r'""^  in  (l  +  .r)'^ 

19.  Given  an  algebraic  fraction  whose  denominator  is  of  the  form 
(.r  —  a)(,r  —  b)  .  .  .  (x  —  k),  show  how  to  resolve  it  into  a  sum  of 
fractions  whose  denominators  ai'e  .-r — a,  a' — b,  .  .  .  x — k,  giving  the 
simplest  rule  for  the  calculation  of  the  con-esponding  numerators. 

Find  the  general  term  in  the  expansion  of  — :— in 

powers  of  x. 

20.  State  the  Rule  of  Proportional  Parts,  giving  the  limits  within 
which  it  is  true. 

Given  log52317  =  4-71SS918  and 

log5231S  =  l-7189001, 
find  logo23'4;729,  and  the  number  whose  logarithm  is  1-7188977. 

21.  Prove  the  Exponential  Theorem. 

1  +  ^+^^ 
Show  that  the  expansion  of  log- -^  in  powers  of  x  is  a 

2 

series  of  odd  powers  of  x  in  which  the  coefficient  of  x'^  is  -,  unless  n 

n 

4 

be  a  multiple  of  3,  when  it  is . 

n 

22.  Find  the  general  solution  in  positive  integers  of  the  equation 
ax  +  li/=:c. 

A  man  spent  £477  in  buying  horses  at  £29  each,  and  cows  at 
£17  each  ;  how  many  of  each  did  he  buy  ? 

23.  A  die,  with  six  faces,  is  thrown  three  times,  and  the  sum  of 
the  throws  is  12  ;  find  the  chance  (1)  that  the  first  throw  was  a  four  ; 
(2)  that  four  was  thrown  each  time. 
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24.  Prove  that— 

(n  +  1)^          ,    (»  +  l).«.(«-l)  ^., 
=  («  +  1)mo+  — p^ — A«o+ YYZ -^"^'0+  •  .  • 

Apply  this  theorem  to  find  the  sum  of  the  series 
12  +  004.30+  .  .  ,  +(^  +  1)2. 


ExA.MryATioN  foe  Aumessiox  to  the  Class  of  Associate 
(Part  II). 

Examiners — Messes.  H.  J.  Baker,  A.  D.  Besant,  B.A.,  J.  Spencke, 
and  A.  W.  Taen. 

First  Paper. 

1."' Assuming  one  rate  of  interest  thi"oughout,  obtain  prospectively  ^^33  /vom.'kJ 
and   retrospectively  the   value  of   a  Capital   Redemption^  Policy  of  nX> 

1  taken  out  n  years  ago  for  a  period  of  t  years  at  an  annual  premium    ^  n.iLuit  ?^ 
of  P(],  and  prove  the  identity  of  the  two  expressions.  • 

Calculate  the  net  level  annual  premium  for  a  capital  redemption 
assurance  of  £100  payable  at  the  expiration  of  -50  years  assuming 
Ss-  per-cent.  interest  for  the  first  10  years,  3  per-cent.  for  the  next 
20  years,  and  2|  per-cent.  thereafter. 

2.  A  loan  of  £460  \%  repayable  by  10  annual  instalments  of 
principal  and  interest,  commencing  at  £100  and  decreasing  by 
£10  annually. 

Assuming  that  the  lender  treats  the  matter  as  a  5  per-cent. 
investment  for  the  first  three  years,  find 

(1)  The    capital    outstanding    immediately   after    the   third 

instalment  has  been  paid. 

(2)  The  rate  of  interest  yielded  on  the  investment  during  the 

remainder  of  the  term  of  repayment. 

3.  Define  lx->  (h,  Px,  ^x,  f^x,  and  prove  that 

(or)'-      (QxY  a     ,   2.  ?k, 

.     m.r=qx^  ^   +      4     +  •  •  •         ^-^^   i-x        — 

What  are  the  approximate  conditions  under  which 
Aij  >  =  <  g-x  ? 

4.  What  are  Select  Mortality  Tables  ? 
Express  in  Commutation  symbols 

P[x]:«!,  A[x]:(i/],  <|A[x],  n"V[x]:t]. 

■>  P^^'    "5.  C  and  D  have  the  perpetual  right  of  alternate  presentation  to 

T     a  living  of  the  annual  value  of  £k.     Assuming  that  C  has  the  next 

right  of  presentation,  that  the   present   incumbent   is    aged  y,    and 

that  his  successors  will  all  be  aged  x  on  appointment,  find  the  sum 

which  C  should  pay  D  to  purchase  his  interest. 


>.aX,'  I*  <\  - 
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6.  Explain  clearly  what  is  meant  by  "  Policy- Values ",  and 
describe  the  retrospective  method  of  obtaining  them. 

If  at  each  age  in  a  given  mortality  table  Aj;=  r^^,  find  the 

value  of  a  whole-life  policy  issued  at  a  yearly  premium  15^  years  ago 
on  a  life  then  aged  35. 

You  may  assume  the  rate  of  interest  to  be  such  that  f?=  "Oi. 

7.  Prove  mathematically  that 

and,  hence,  assuming  uniform  distribution  of  deaths,  show  that 

A^  >  v°'. 

8.  Deduce  the  annual  premium,  at  rate  of  interest  /,  for  a  deferred 
annuity-due  payable  during  the  life  of  x  to  commence  n  years  hence, 
all  premiums  paid  to  be  returned  with  compound  interest  at  the  ratej 
in  the  event  of  death  occurring  before  the  annuity  commences. 

9.  Explain  the  principle  of  uniform  seniority.  To  what 
mortality  tables  does  it  apply  ?  -  \»i'"\  h^"^     «<-o  \^:^-} 

Having  given  logioC,  how  would  you  construct  a  table  of  the 
values  of  t  so  that  ax:a:+h  =  (i.v+t:x+t  at  all  rates  of  interest? 

H'^'^IO.  Show  how  you  would  construct  from  a  table  of  Z.^  a  table  of 
annuity -valuesj and  from  these  show  how  to  deduce  the  corresponding 
continuous  annuities. 


Ct.o^^''^  .11.  Show  that,  if  Makeham's  law  holds, 

12.  Find  the  value  of  P44.52  as  accurately  as  possible  from  the 
following  data : — 

P40:50=£5.    16s.        9d.        P45:50  =  £6.        Ss.    9d. 

P,o:55=£6.  13s.  lid.     P5„,5o=£6.  14s.  4>d. 
P,„,fin=£7.  17s.     8^.     P45:55=£7.     Os.  Id. 


Second  Paper. 

H'  —  13.  Assuming  that  a  purchaser  desires  to  realize  interest  at  the 
rate  i,  investigate  a  formula  for  determining  the  price  to  be  paid  for 
a  bond  of  1  securing  an  annual  dividend  of  J  and  redeemable  at 
a  premium  n  years  hence. 

£100  irredeemable  stock  bearing  an  annual  dividend  of  £4 
was  bought  20  years  ago  for  £90.  Find  at  what  figure  it  must  now 
be  sold  in  order  that  the  vendor  may  realise  5  per-cent.  per  annum 
on  the  transaction. 
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■^14.  Find,  in  terms  of  the  nominal  yearly  i-ate,  the  value  of  an 

annuity-certain  for  n  years  : 

(i)  payable  momently,  and  interest  convertible  half-yearly  ; 

(ii)  payable    m    times    a    year,    and    interest    convertible 

momently. 

>^  a      r        i\  .         ,  **  .  ^' 

^      "  Prove  that  an  =  ['^-\-~)a~i   approxmiately.      *-^   -  '^vC]  '    "L 

15.  In  a  population  of  1,000,000,  hitherto  stationary,  the  birth- 
rate begins  to  increase. at  the  rate  of  1  per-cent.  per  annum.  What  is 
the  population  at  the  end  of  three  years,  assuming  a  uniform 
distribution  of  births  and  deaths  throughout  the  year  ? 

16.  Prove  the  following  formulae,  and  give  a  verbal  interpretation 
in  each  case : 

V  (1)    Aa:+rt=)i^x(l  —  Aj;)+Ajr 
^    (2)       ain  = -7 1-      " 

17.  A  select  life  x  desires  a  contingent  assurance  against  y, 
with  the  proviso  that,  if  he  be  alive  at  the  death  of  y,  he  shall  have 
the  option  of  converting  his  policy,  as  at  the  next  renewal  date,  into 
a  whole-life  assurance  at  the  ordinary  annual  premium  applicable  to 
his  then  age.  Obtain  an  expression  for  the  net  annual  charge 
required  for  this  option. 

18.  Prove  that 

-r^i,_  an  

n^  xt  — '  ^x-i-n-.t-n  —  <'^i+7i:t— iil 

^xt\ 

and  that  ^xt  =  v^-^t-nPx^n  •  -^  • 

Show  that  the  sum  of  these  expressions  ^=nYxt,  • 

»    19.  In  consideration  of  a  yearly  premium  of  — —  an  Assurance 

Company  offers  a  life  aged  x  a  policy  securing  a  sum  of  1  payable 
at  the  expiration  of  20  years,  if  ar  be  then  alive;  and  a  sum  of  S 
payable  15  years  after  his  death  if  this  event  take  place  during  the 
20  years.     Find  the  value  of  S. 

-   «■— 8 

20.  Prove  that  <ix=«x  +  Aj;^7v-    approximatelv, 

and  write  down  an  analogous  equation  giving  the  value  of  o^"'. 

21.  A  life  office  desires  to  investigate  its  mortality  experience 
since  its  commencement.  Describe  how  you  would  deduce  an 
aggregate  unadjusted  table  of  qx- 

22.  Having  given  the  values  of  logD^  at  all  ages,  how  would 
you  obtain,  by  means  of  Gauss's  Logarithms,  a  table  of  Oj-x  at 
the  same  rate  of  interest  ? 

,  ^Q   .U'J^Describe  the  method  you  would  adopt  for  the  construction 
and  verification  of  a  table  of  a^n  • 

VOL.  XXXVIII.  O 


182  The  Institute  of  Actuaries.  [Oct. 


^cy\ 


-^^i^ 


I  "  23.  Obtain  by  means    of  the   calculus   of  finite   differences   an 

^       accurate  expression  for  the  value  of   i  i  «x' . 

(I 

24.  "Write  down  the  integrals  of 
^c  1 1=^^:5^  — Axy, 
Calculate  by  means  of  a  formula  of  approximate  summation 
the  numerical  value  at  3  per-cent.  interest  of  Ag2:vo- 


ExAiriyATio'  foe  Admission  to  the  Class  of  Fellow 
(Paet  III). 

Examiners — Messes.  0.  Kextish,   E.  A.  Rushee,   E.  Todhuntee,  M.A., 
and   J.  D.  Watson. 

First  Pa^er. 

1.  Specify  the  various  methods  that  have  been  employed  for 
the  determination  of  the  ages  at  entry  in  the  compilation  of  the 
mortality  experience  of  assured  lives,  and  state,  with  reasons,  which 
method  you  consider  best. 

If,  in  a  life  office  experience  the  total  number  of  entrants  at 
ages  X  and  x-\-\  next  birthday  were  equal,  and  if,  on  examination  of 
the  exact  ages  of  the  entrants,  the  number  enteriug  at  each  exact  age 
were  found  to  be  proportional  to  the  fraction  of  a  year  elapsed  since 
the  last  integral  age,  show  that  the  determination  of  the  age  at  entry 
by  the  "nearest  age"  method  would  have  the  effect  of  overstating 
the  average  age  of  the  entrants  at  nearest  age  x  by  one  month. 

2.  Specify  the  various  sections  into  which  the  British  Offices 
Mortality  Experience,  1893,  is  divided,  and  indicate  the  general 
character  of  tlie  mortality  shown  in  each  section. 

How  were  the  "Withdrawals  scheduled  in  the  compilation  of 
the  Experience  ? 

3.  "What  are  the  objects  of  graduation,  and  what  tests  would 
you  apply  in  considering  the  merits  of  a  given  graduation  of  a  table 
of  the  values  of  g^  based  on  a  given  experience  ? 

Investigate  the  effect  of  graduating  by  "Woolhouse's  method 
a  table  of  the  values  of  log  px  which  could  be  accurately  represented 
by  Makeham's  formula. 

4.  Describe  Makeham's  method  of  graduation.  "W^hat  are  the 
practical  difficulties  in  its  application  ? 

Show  how  the  method  may  be  used  for  the  purpose  of 
graduating  a  small  experience. 
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5.  What  table  or  tables  of  mortality  would  you  use  in  making 
the  periodic  valuations  of  (a)  An  Ordinary  Life  Assurance  Company; 
(b)  An  Industrial  Life  Assurance  Company  ? 

State,  with  reasons,  in  what  circumstances  you  would 
consider  it  proper  to  value  office  premiums  (less  a  percentage)  instead 
of  net  premiums,  and  what  precautions  you  would  take  to  exclude 
negative  values. 

6.  A  Company  grants  with-profit  whole-life  poHeies  at  premiums 
reduced  by  anticipation  of  a  simple  reversionary  bonus  (quinquennial' 
and  interim)  of  1  per-cent.  per  annum,  the  reductions  being  calculated 
by  the  H-*^  4i  per-cent.  Table.  What  valuation-formula  would,  in  your 
opinion,  most  closely  conform  to  the  principles  of  an  H^^  3  per-cent. 
valuation  as  applied  to  these  policies,  the  average  renewal  date  being 
eight  months  after  the  date  of  valuation  ?  How  would  you  calculate 
surrender  values  for  policies  of  this  description,  and  on  what  terms 
would  you  convert  them  into  ordinary  policies  entitled  to  full  profits 
from  the  date  of  conversion  ? 

7.  In  making  an  H^'  2^  per-cent.  net  premium  valuation  how 
would  you  deal  with  whole-life  policies  subject  to  limited  premiums — 
the  office  rates  having  been  calculated  by  commutation  of  the  ordinary 
whole-life  rates  by  the  H^^  (Select)  3^  per-cent.  Table  ? 

8.  Given  a  summary  of  the  valuation  of  a  Company's  whole-life 
assurances,  showing  for  each  valuation-age  the  totals  of  the  sums 
assured,  the  bonuses  and  the  H^'  3  per-cent.  net  premiums,  and  their 
respective  values  by  the  H-^^  3  per-cent.  Table,  how  would  you  estimate 
roughly  the  extra  reserve  required  on  an  H-"  2h  per-cent.  basis  ? 

9.  How  would  you  deal  in  a  valuation  with  assurances  and 
re-assurances  participating  in  the  profits  of  other  companies  ? 

In  what  circumstances  (if  any)  would  you  consider  it 
inadvisable  to  guarantee  the  bonus  of  another  company  ? 

10.  State  how  you  would  endeavour  to  determine  in  practice 
whether  or  not  an  extra  should  be  charged  on  account  of  a  given 
occupation,  and  what  the  extra  (if  any)  should  be,  indicating  any 
available  sources  of  information  known  to  you. 

Would  you  take  into  account  the  possibility  that  a  proposer 
engaged  in  a  hazardous  occupation,  who  had  passed  the  necessary 
medical  and  other  tests  in  connection  with  a  proposal  for  assurance, 
might  be  a  better  life  than  the  average  of  his  class  ? 

11.  Upon  what  bases  as  to  mortality,  interest  and  loading  would 
you  calculate  office  non-profit  premiums  for  : 

(rt)  Joint  whole-life  assurances  ; 
(i)  Reversionary  annuities  at  annual  premiums  ? 

o  2 
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12.  On  the  death  of  the  survivor  of  A,  aged  70,  and  B,  aged  75, 
C,  aged  25,  if  then  living,  Avill  become  entitled,  in  the  event  of  B 
(who  is  married  but  childless)  leaving  no  issue,  to  an  estate  of  the 
estimated  value  of  £100,000.  He  wishes  to  raise  £10,000  on  security 
of  his  reversion  without  incurring  any  liability  for  paj^ment  of 
interest,  &c.  unless  and  until  he  comes  into  possession  of  the  estate, 
and  to  retain  the  right  to  redeem  at  any  time  on  payment  of  principal, 
premiums,  and  costs,  with  compound  interest.  Draft  a  letter 
indicating  the  lines  on  which  j'ou  would  be  prepared  to  deal  with 
the  matter. 

Second  Paper. 

13.  Griven  (a)  the  numbers  of  wddows  entering  on  observation  at 
various  ages  last  birthday  from  20  to  60,  {h)  the  numbers  thereof 
passing  out  of  observation  at  mean  ages  by  death  or  re-marriage,  and 
the  numbers  remaining  under  observation  on  a  given  31st  of  December, 
(c)  that  the  possibility  of  re-marriage  after  age  60  may  be  neglected, 
and  that  the  mortality  from  age  60  onwards  may  be  taken  to  be  in 
accordance  with  that  shown  by  a  standard  table,  explain  fully  how 
you  would  construct  on  the  basis  of  the  experience  a  table  of  annuity- 
values  suitable  for  valuing  annuities  payable  during  widowhood  to 
the  widows  remaining  on  the  books  at  a  given  date. 

14.  Sketch  a  convenient  form  of  register  for  keeping  a  continuous 
record  of  the  mortality  experience  of  a  Life  Assurance  Company. 

15.  What  arguments  might  be  advanced  for  and  against  the 
adoption  of  the  British  Offices'  Life  Tables,  1893,  or  one  of  them, 
for  the  valuation  of  the  liabilities  of  a  Life  Assurance  Company 
whose  recent  valuations  have  been  made  by  the  H^  and  H*^'^'  Tables 
at  3  per- cent.  ? 

What  special  considerations  (if  any)  would  arise  in  the  case 
of  a  Company  whose  new  business  had  recently  largely  increased,  and 
which  had  maintained  for  many  years  a  fairly  large  compound 
reversionary  bonus  which  it  is  not  desired  to  increase  temporarily  ? 

16.  Discuss  generally  the  effect  of  Discontinuances  upon  the 
mortality  expei-ience  of  a  Life  Assurance  Company. 

17.  What  is  the  distinguishing  characteristic  of  the  Contribution 
Method  of  distributing  surplus  ?  Specify  the  points  of  difference 
between  Dr.  Sprague's  and  Mr.  Browne's  modifications  of  the 
method. 

18.  On  the  amalgamation  of  the  business  of  two  Companies 
having  the  same  valuation  basis  and  method  of  distribution,  but 
different  scales  of  with-profit  premiums,  it  is  decided  to  transact 
future  business  at  the  rate  of  one  of  the  two  Companies  and  to 
continue  the  method  of  distribution  employed  by  both  Companies 
before  the  amalgamation.  How  would  you  allow  for  the  difference 
in  the  premium  rates  in  distributing  the  surplus  if  the  method  of 
distribution  were  (1)  the  Contribution  Method,  (2)  the  Simple 
Reversionary  Bonus  Method  ? 
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19.  A  Company  distributes  its  surplus  quinquennially  bj  the 
Simple  Eeversionary  Bonus  Method.  "What  points  should  be 
considered  in  deciding  whether  the  same  or  different  rates  of  bonus 
should  be  declared  in  respect  of  whole-life  assurances  and  endowment 
assurances,  and  in  fixing  the  relative  proportion  of  the  rates,  if 
different  ? 

20.  In  distributing  its  surplus  a  Company  gives  its  policyholders 
(whether  participating  for  the  first  time  or  not)  the  option  of  taking 
{a)  a  reversionary  bonus  calculated  on  the  sum  assured  and  existing 
bonuses,  (h)  a  cash  payment,  (c)  a  permanent  reduction  of  premium, 
(f/)  a  reduction  of  premium  for  five  years.  Assuming  the  valuation 
to  have  been  made  on  an  H^^  and  H-^^ '  3  per-cent.  basis,  and  the  rate 
of  reversionary  bonus  to  have  been  fixed,  on  what  bases  would  you 
calculate  the  corresponding  cash  payment  and  reductions  of  premium  ? 

21.  "What  are  the  arguments  for  and  against  the  adoption  of  a 
table  of  with-profit  premiums  reduced  by  anticipation  of  bonus  ? 
Specify  and  give  the  distinguishing  features  of  the  different  tables  of 
this  description  now  in  use,  and  state  which  of  them  (if  any)  appear 
to  you  to  be  least  open  to  the  objections  commonly  urged  against 
such  systems  in  general. 

22.  What  points  would  you  bear  in  mind  in  deciding  upon  the 
methods  and  bases  to  be  employed  in  the  calculation  of  surrender- 
values  for  whole-life  and  endowment  assurance  with-profit  policies  ? 

A  whole-life  policy  for  £1,000,  with  bonus  additions  of  £300, 
effected  20  years  ago  on  a  life  then  aged  24,  at  an  annual  premium 
of  £21,  is  to  be  converted  into  a  paid-up  non-profit  policy.  The  life 
assured  is  about  to  incur  an  extra  risk  (of  a  permanent  character), 
for  which  an  extra  premium  of  £1  per-cent.  would  ordinarily  be 
charged.     How  would  you  fix  the  amount  of  the  paid-up  policy  ? 

23.  Give  the  formulae  and  the  rates  of  interest,  mortality  and 
loading,  which  you  would  adopt  in  the  calculation  of  rates,  in  the 
case  of  a  life  aged  30,  for — 

(«)  A  15-year  term  assurance. 

(V)  A  15-year  term  assurance,  with  the  option  during  the 
whole  period  of  converting  the  policy  into  a  whole-life  or 
endowment  assurance  policy,  at  the  rate  for  the  age 
attained. 

24.  Value  for  purchase  the  absolute  reversion  expectant  on  the 
death  of  a  female  aged  63,  to  one-third  (less  £300)  of  the  following 
fund :  — 

A  paid-up  non-profit  policy  for  £1,000  on  a  male  life  aged  60. 

£1,000  Queensland  4  per-cent.  bonds,  1915. 

Freehold  property  in  London,  let  to  weekly  tenants  at  gross 

rentals  of  £200  per  annum. 
£1,300  (of  which  the  above-mentioned  sum  of  £300  forms 
part)  to  be  brought  into  hotchpot  by  beneficiaries. 
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Examination  por  Admission  to  the  Class  of  Fellow 
(Paet  IV). 


Examiners — Messes.  T.  G.  Ackland,  J.  Blakey,  J.  E.  Faulks,  B.A., 
and  W.  0.  Nash. 

First  Paper. 

1.  State  what  is  meant  by  each  of  the  expressions  "sub-mortgage", 
"contributory  mortgage",  "statutory  mortgage",  "stock  mortgage", 
and  write  a  short  note  on  the  doctrine  of  clogging  the  equity  of 
redemption,  giving  some  instances  of  agreements  constituting  a  clog. 

2.  State  how  the  position  of  the  law  as  to  the  assignment,  at  the 
present  time,  by  a  married  woman  of  her  reversionary  interests  in 
personal  property,  varies  according  to  date  of  marriage  and  date  of 
accrual  of  title. 

3.  State  fully,  giving  reasons,  how  you  would  deal  with  the  case 
of  a  lost  policy  («)  during  the  currency  of  the  contract  (h)  where 
the  loss  is  discovered  ouly  on  a  claim  arising. 

4.  State  concisely  the  law  as  to  insurable  interest  in  connection 
with  life  policies.  Draft  a  question  dealing  with  the  point  for 
insertion  in  a  "life  of  another  "  proposal  form. 

Criticise,  in  the  light  of  a  recent  decision,  the  following 
statement :  The  value  of  the  interest  of  an  employer  in  the  life  of 
his  servant  does  not  depend  upon  the  amount  paid  as  wages,  but  on 
the  expectation  of  pecuniary  advantage  to  the  employer  i'rom  the 
engagement. 

5.  An  Employees'  Pension  Fund  is  to  be  established  on  the  basis 
of  a  percentage  contribution  on  the  salary,  to  be  paid  by  the  members, 
varying  according  to  age  at  entr\%  and  a  fixed  percentage  of  the  salary, to 
be  paid  by  the  employer.  The  benefits  include  a  pension,  according  to 
term  of  service,  vesting  at  a  fixed  age  or  on  earlier  disability,  and  a 
return  of  the  employee's  contributions  only,  without  interest,  in  the 
event  of  death  or  resignation  before  the  grant  of  pension.  It  is 
proposed  that,  on  the  establishment  of  the  Fund,  employees  should  be 
allowed  the  option  of  reckoning  past  years  of  service,  upon  payment, 
both  by  employer  and  employee,  of  the  jy^^st  contributions  which 
would  have  been  payable  if  the  member  had  entered  the  Fund  at  the 
commencement  of  his  term  of  service,  wdth  compound  interest 
thereon.  State  the  grounds  for  your  objections,  if  any,  to  this 
proposed  arrangement. 

6.  What  data  would  you  require  for  the  purposes  of  the  valuation 
of  a  Friendly  Society  granting 

(rt)  funeral  benefit  on  death  of  member 

{h)  funeral  benefit  on  death  of  member's  wife 

(c)  full  sick-pay 

(f?)  reduced  sick-pay 
where  it  is  desired  to  base  the  valuation  upon  the  actual  experience  o£ 
the  Society  as  to  mortality  and  sickness  during  an  observed  period  of 
ten   years?     Draft   a  form  of   card  for  conveniently  recording  the 
required  data. 
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7.  Enumerate  the  various  Statements  and  Returns  to  be  made 
under — 

{a)  the  Companies  Acts  1862  to  1900 

(5)  the  Life  Assurance  Companies  Acts  1870  to  1872 

by  a  Limited  Liabihty  Company  fully  established  and  transacting 
life  assurance  business  only. 

8.  Give  particulars  of  the  agreement  existing  between  any  one 
of  the  Indian  Railway  Companies  and  the  Indian  Government. 

9.  In  what  order  do  the  following  British  Railway  Securities 
rank  : — 

Preference  Stock 

Preferred  Ordinary  Stock 

Debenture  Stock 

Guaranteed  Stock 

Lloyd's  Bonds 

Consolidated  Ordinary  Stock  ? 
Give  your  opinion  of  each  as  an  investment  for  Life  Office  funds, 
dealing  particularly  with  the  immediate  yield,  and  the  prospect  of 
there  being  a  profit  or  loss  on  realization. 

10.  Under  what  conditions  may  Colonial  Government  Stocks 
registered  in  the  United  Kingdom  be  constituted  Trustee  Investment 
Securities  ? 

11.  State  the  points  to  be  considered  by  a  Municipal  Corporation 
which  has  to  decide  whether  it  shall  issue  a  loan  in  stock  to  the 
public  at  a  fixed  price,  or  by  tender  with  a  stated  minimum  price ; 
and  if  the  issue  shall  be  underwritten. 

12.  State  the  items  of  National  Revenue  derived  from  the  currency 
system  of  the  United  Kingdom. 

How  may  the  Bank  of  England  deal  with  its  notes  which 
have  been  issued  for  more  than  forty  years  and  not  presented  for 
payment  ? 

Second  Paper. 

13.  Describe  the  method  or  methods  in  which  a  mortgage  of 
leasehold  property  may  be  carried  out. 

In  the  case  of  a  mortgage  of  leaseholds  under  the  Conveyancing 
Act  1881,  what  covenants  are  implied  by  a  mortgagor  conveying  as 
beneficial  owner  ? 

14.  What  is  meant  by  (i)  administration  durante  absentia, 
(ii)  administration  cton  testamento  onne.ro,  (iii)  administration 
de  bonis  non  ? 

A,  who  effected  a  policy  on  B's  life,  predeceased  B.  A's  legal 
personal  representative  also  predeceased  B.  State  whose  discharge 
you  would  require  on  a  claim  arising,  assuming  that  the  policy 
has  never  been  assigned,  and  bearing  in  mind  that  the  expression 
"  legal  personal  representative "  covers  both  an  executor  and  an 
administrator. 
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15.  A  life  policy  which  has  become  a  claim  is  presented  for 
payment,  duly  discharged  in  accordance  with  the  company's 
requirements,  by  the  payee's  solicitor.  The  discharge  does  not 
contain  any  express  authority  for  payment  to  the  solicitor,  who, 
however,  asks  for  the  cheque  to  be  made  payable  to  him.  Discuss 
the  position,  assuming  the  pa^'ee  to  be  (i)  an  executor,  (ii)  a  trustee, 
(iii)  a  mortgagee,  (iv)  a  holder  under  an  absolute  assignment. 

16.  Give  the  provisions  of  the  Customs  and  Inland  Revenue  Act 
1888,  as  repealed  and  re-enacted  by  the  Stamp  Act  1891,  specially 
referring  to  the  stamping  of  assignments  of  life  policies,  and  illustrate 
them  by  reference  to  (i)  absolute  assignments,  (ii)  mortgages. 
What  are  the  present  rates  of  stamp  duty  on  {a)  legal  mortgages, 
(Zi)  transfers  of  mortgage,  (c)  reconve3'ances  ?  How  would  you  deal 
in  this  connection  with  a  payment  under  a  life  policy  which  has  been 
mortgaged  to  a  bank  to  secure  an  account  current,  no  amount  being 
mentioned  in  the  deed  ? 

17.  A  Pension  Society  grants  annuities  to  its  members,  to 
commence  on  attainment  of  a  fixed  age,  in  consideration  of  periodical 
contributions  from  the  members.  After  the  Society  has  been  in 
existence  for  some  years,  a  valuation  discloses  a  deficiency,  which 
is  mainly  attributable  to  the  mortality  experienced  having  been 
materially  lighter  than  that  upon  which  the  scale  of  members' 
contributions  was  based.  Upon  what  general  lines  would  you 
advise  the  Society  to  proceed,  in  order  that  it  may  ultimately  be 
placed  in  a  solvent  position  ?  Give  separate  consideration  to  the 
eases  of  («)  existing  pensioners  ;  (h)  members  whose  pensions  have 
not  yet  vested  ;   (c)  future  members  of  the  Society. 

18.  Give  a  brief  outline  of  the  Annual  and  Valuation  Returns 
prescribed  by  the  Friendly  Societies  Acts  ;  and  state  in  what  manner 
you  consider  that  the  requirements  of  the  Acts  could  be  modified 
for  the  better  attainment  of  the  objects  sought. 

19.  Draft  a  form  of  Life  Policy  Register.  What  additional 
books  (other  than  Books  of  Account  and  Valuation  Books)  are 
required  by  a  Mutual  Life  Office  ?     Give  a  short  description  of  each. 

20.  Discuss  the  relative  merits  of  Local  Loans  Stock,  India 
3  per-cent.  Stock,  and  Bank  of  England  Stock,  for  the  investment  at 
the  present  time  of  the  £20,000  deposit  required  by  the  Life 
Assurance  Companies  Act  1870. 

21.  Discuss  the  merits  of  (so  called)  permanent  investments  as 
compared  with  temporary  investments,  for  the  funds  of  a  Life  Office. 

State  to  what  degree  the  following  classes  of  investment 
possess  the  quality  of  permanence ;  and  give  briefiy  your  opinion  as 
to  their  suitabilitj*  for  Life  Office  funds — paying  attention  to  the 
immediate  yield  and  the  probability  of  an  ultimate  profit  or  loss  on 
realization : — 

(«)  freehold  ground  rents 

(h)  freehold  chief  (or  head)  rents 

(c)   mortgages  of  freehold  land 

(^)  brewery  debentures 

(e)  irredeemable  stocks  of  British  Corporations. 
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22.  Draft  a  report  to  the  Directors  of  a  Life  Office  discussing  the 
advisability  of  their  commencing  to  transact  the  business  of  granting 
Loans  on  Personal  Security.  Assume  that  the  Directors  have  wide 
powers  of  investment,  and  large  funds  at  their  disposal. 

23.  In  the  event  of  the  Government  not  having  sufficient  funds 
in  hand  to  provide  for  the  payment  of  the  dividends  on  the  National 
Debt  when  they  become  due,  how,  and  at  what  cost,  is  the  necessary 
amouut  obtained  ? 

24.  What  restriction  exists  against  selling  the  shares  of  a  Joint 
Stock  Bank  with  the  object  of  depreciating  their  market  value  ? 
Why  should  Banking  Companies  be  protected  differently  from  other 
Companies  in  this  respect  ? 


PEOCEEDINGS  OF  THE  INSTITUTE.— Session  1902-1903. 

First  Ordinary  Meeting,  24  November  1902. 

The  first  ordinary  meeting  of  the  Session  1902-1903  was  held  at  the  Hall 
of  the  Institute,  on  the  24th  day  of  November  1902. 

The  President  (Mr.  W.  Hughes)  in  the  Chair. 

The  President  delivered  an  inauijural  address. 


Second  Ordinary  Meeting,  29  Decemher  1902. 
The  President  (Mr.  W.  Hughes)  in  the  Chair. 

Mr.  Benjamin  Bell  Maxwell,  F.F.A.,  was  duly  elected  an  Associate  of 
the  Institute. 

A  paper  entitled  "  On  the  Comparative  Reserves  of  Life  Assurance 
Companies  according  to  Various  Tables  of  Mortalitj'  at  Various  Eates  of 
Interest",  was  read  in  abstract  by  the  author,  Mr.  George  King. 

The  following  gentlemen  took  part  in  the  discussion  :  —  Messrs. 
G.  Green,  R.  P.  Hardy,  T.  G.  Ackland,  E.  C.  Thomas,  H.  P.  Calderon, 
H.  W.  Manly,  and  the  President. 


Third  Ordinary  Meeting,  26  January  1903. 
The  President  (Mr.  W.  Hughes)  in  the  Chair. 

A  paper  entitled  "  Temporary  Assurances  ",  was  read  in  abstract  by  the 
author,  Mr.  W.  Palin  Elderton. 

The  following  gentlemen  took  part  in  the  discussion:  —  Messrs. 
G.  E.  May,  G.  King,  R.  Todhunter,  H.  P.  Calderon,  G.  J.  Lidstone, 
T.  G.  Ackland,  and  the  President. 
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Fourth  Ordinary  Meeting,  23  February  1903. 
Mr.  R.  P.  Haedy  (Vice-President)  in  the  Chair. 

A  paper  entitled  "  Further  Remarks  on  the  Valuation  of  Endowment 
Assurances  in  Groups",  was  read  in  abstract  bj'  the  author,  Mr.  G.  J. 
Lidstone. 

The  following  gentlemen  took  part  in  the  discussion  :— Messrs.  H.  A. 
Thomson,  G.  King,  C.  D.  Higham,  T.  G.  Ackland,  W.  P.  Elderton, 
T.  E.  Young,  H.  W.  Manly,  S.  G.  Warner,  and  the  Chairman. 


Fifth  Ordinary  Meeting,  30  March  1903. 
The  President    (Mr.  W.  Hughes)  in  the  Chair. 


paper  entitled  "The  Mortality  Experience  of  the  Imperial  Forces 
y  the  War  in  South  Africa,    11    October    1899    to    31  May    1902", 


A 

during 

by   Messrs.    F.    Schooling   and    E.   A.    Rusher,    was   read  in  abstract  by 

Mr.  Schooling. 

The  following  gentlemen  took  part  in  the  discussion: — Messrs.  A.  G. 
Mackenzie,  W.  A.  Workman,  S.  G.  Warner,  A.  P.  Burridge,  H.  W.  Manly, 
A.  Hewat,  G.  Todd,  T.  G.  Ackland,  and  the  President ;  also  Surgeon- 
General  AV.  F.  Stevenson,  M.B.,  C.B.,  Lieutenant-Colonel  E.  M.  Wilson, 
C.B.,  C.M.G.,  D.S.O.,  and  Major  T.  McCuUoch,  M.B.  (visitors). 


Sixth  Ordinary  Meeting,  27  April  1903. 

The  President  (Mr.  W.  Hughes)  in  the  Cluilr. 

A  paper  entitled  "  On  the  Valuation  of  Staff  Pension  Funds,  Part  2, 
Widows'  and  Children's  Pensions  '',  by  Mr.  H.  W.  Manly,  with  Tables  by 
]\Ir.  H.  Foot,  was  read  in  abstract  by  Mr.  Foot. 

The  following  gentlemen  took  part  in  the  discussion: — Messrs.  E.  C. 
Thomas,  G.  J.  Lidstone,  G.  King,  and  the  President. 


The  Fifty -sixth  Annual  General  Meeting,  8  June  1903. 
The  President  (Mr.  W.  Hughes)  in  the  Chair. 

The  proceedings  at  the  Annual  General  Meeting  will  be  found  on 
page  197. 

REPORT,     1902-1903. 

The  Council  have  the  pleasure  to  report  to  the  members  upon  the 
progress  of  the  Institute  during  the  session  of  1902-1903,  the  fifty- 
fifth  year  of  its  existence. 

There  has  been  a  decrease  of  14  in  the  number  of  members,  as 
compared  with  the  previous  year.  115  candidates  have  been  admitted 
as  Probationers,  and  51  as  Students  conditionally  on  their  passing 
Part  I  of  the  Examination.  At  the  end  of  the  oflncial  year  in  which  the 
Institute  was  incorporated  by  the  Royal  Charter  the  number  of  members 
was  434,  while  ten  years  later,  at  31  March  1895,  it  was  775.  Since  that 
time  the  numbers  have  been  as  follows: 
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On  31  March  1896,  788, 

1897,  826, 

1898,  860, 

1899,  834, 

1900,  822, 

1901,  818, 

1902,  842. 

1903,  828. 

Tlie  following  schedule  shows  the  additions,  changes,  and  losses  in  the 
membe)"fihip,  which  have  occurred  during  the  year  ending  81  March  last. 

Schedule  of  Membership,  31  March  1903. 


S=?J  ^«"o- 

Associates 

Students 

Corres- 
ponding     Total 
Members  1 

i.  Number  of  Members 
in  each  class  on 
31  March  1902 

ii.  Withdrawals  by 

(1)  Death    . 

(2)  Resignation  . 

(3)  Default     in     pay- 

ment   of    Sub- 
scriptions . 

iii.  Additions  to  Membership 

(1)  By  Election  . 

(2)  By  Order  of  Council 

(3)  By  Ke-instatement 

iv.  Transfers 

(1)  By  Examination: 

from  Associates 
to  Fellows 

(2)  By  Examination: 

from    Students 
to  Fellows 

(3)  By  Examination : 

from    Students 

to  Associates    . 

V.  Number    of    Members 

in    each     class    on 

31  :\Iarch  1903 

1 

1    :  216 
1 

2 

268 

2 
6 

8 

332 

1 
11 

54 

25 
1  ' 

842 

i 

86 

1 

213 

252 

1 

266 

71 

24 

756 
72 

1           213 
11 

253 
11 

337 

24 

828 

1       j     224 

...       1      ... 
...      i         1 

242 

337 
1 

24 

828 

1 

225 

242 
20 

336 

20 

24 

828 

1 

225 

262 

316 

24 

828 

The  Council  have,  with  great  regret,  to  report  the  loss  by  death  of 
three  Fellows,  Mr.  F.  Laing,  Mr.  W.  McCabe,  and  Mr.  T.  Y.  Strachan; 
two  Associates,  Mr.  C.  Povah  and  Mr.  Reuben  Watson ;  one  Student, 
Mr.  H.  G.  S.  Lawson  ;  and  one  Corresponding  Member,  Mons.  H.  Pimentel. 

The  Annual  Subscnptions,  together  with  admission  and  other  fees, 
amounted  to  £1,897.  17^.  6rA,  showing  an  increase  of  £116.  0*.  Qd.  as 
compared  with  those  of  the  previous  year.  The  total  Income  for  the 
year  was  £2,803.  155.  5rf.,  and  the  total  Expenditure  £2,530.  15*.  bd. 
The  Revenue  Account  and  Balance  Sheet  are  given  herewith  (p.  194). 
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The  stock  in  liiind  of  the  Institute  publications  on  31  March  was  as 
follows  : 


No.  of  Copies 
12,689 
509 
993 
1,278 
1,597 
707 
783 
549 
263 
49  in  cloth       \ 
2,931  ill  paper    j 
1,694 

1,673 

873 

721 


Description  of  Work 
Parts  of  Journal, 
Index  to  Vols.  1  to  10. 

„      to  Vols.  21  to  30. 
Text-Book,  Part  I  (Xew  Edition). 

,,         Part  II  (Second  Edition). 
Goverinnent  Joint- Life  Annuity  Tables. 
Select  Life  Tables. 

A  Short  Collection  of  Actuarial  Tables. 
Messenger  Prize  Essay  (Friendly  Societies), 
f  Lectures  on  Finance  and  Law  (Clare  and 
^      Wood  Hill). 
Lectures   ou   the    Companies    Acts    (A.   C. 

Clauson). 
Lectures  on  the  Law  of  Mortgage  (AV.  G. 

Hayter). 
Lectures   on  the   Measurement  of   Groups 

and  Series  (A.  L.  Bowley). 
Transactions  of   the   Second  International 

Congress  of  Actuaries. 


The  following  papers   were    submitted   at  the    sessional    meetings   of 
the  Institute,  namely  : 

24   November   1902. — An    Inaugural    Address    by    the  President, 
Mr.  W.  Hughes. 

29  December  1902. — "  On     the     Comparative     Reserves    of     Life 

Assurance  Companies  according  to  various  Tables  of  Mortality 
at  various  Rates  of  Interest." — Mr.  George  King. 

26  January  1903. — "Temporary     Assurances." — Mr.     W.     Palin 

Elderton. 

23  February  1903. — "  Further     Remarks     on     the    Valuation     of 
Endowment  Assurances  in  Groups." — Mr.  G.  J.  Lidstone. 

30  March   1903. — "The   Mortality   Experience    of    the    Imperial 

Forces  during  the  War  in  South  Africa,  11  October  1899  to 
31  May  1902."— Messrs.  F.  Schooling  and  E.  A.  Rusher. 

27  April  1903.— "Valuation   of    Staff    Pension    Funds:    Part   2. 

Widows'  and  Children's  Pensions." — ]\Ir.  H.  W.  Manly.     With 
Tables  by  Mr.  H.  Foot. 

For  the  Examinations  held  in  the  United  Kingdom  and  the  Colonies 
on  17,  18,  20,  and  21  April  last,  266  entries  were  received,  namelj' : 


106  for  Part 

I. 

88  .,       ., 

II. 

53  ..       ., 

III. 

19  „       „ 

IV. 

The  results  of  the  Examinations  will  be  duly  announced.*  The  Council 
warmly  acknowledge  the  valuable  services  of  the  Honorary  Examiners  and 
Supervisors. 


*  These  results  for  the  United  Kingdom  and  the  Colonies,  combined,  are  given 

on  page  195. 
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A  series  of  six  lectures  on  the  Measurement  of  Groups  and  Series  have 
been  delivered  by  Mr.  A.  L.  Bowley,  Teacher  of  Statistics  at  the  School  of 
Economics  in  connection  with  the  University  of  London.  It  was  perhaps 
inevitable,  from  the  nature  of  the  subject,  that  these  lectures  should  prove 
somewhat  less  attractive  than  some  of  the  earlier  series,  which  dealt  with 
subjects  of  more  general  interest,  and  the  attendance  was  consequently 
comparatively  small.  In  their  printed  form,  however,  they  will  prove  of 
the  highest  interest  and  value  to  students,  more  especiall}-  as  the  existing 
literature  on  the  subject  is  not  voluminous,  nor  easilj-  accessible. 

His  Royal  Highness  the  President  of  the  Eoyal  Commissioners  of  the 
Patriotic  Fund  has  again  asked  for  a  valuation  of  certain  of  their  Funds, 
including  the  Transvaal  "War  Fund  and  the  Indian  Mutiny  Eelief  Fund, 
which  latter  is  in  process  of  transfer  to  the  Eoyal  Commissioners  of  the 
Patriotic  Fund.  A  Eeport  on  the  Indian  Mutiny  Eelief  Fund  has  been 
presented,  and  the  valuations  of  the  other  Funds  are  in  progress. 

The  Fourth  International  Congress  of  Actuaries  is  to  be  held  in  New 
York  in  September  next ;  Delegates  have  been  nominated  to  attend  on 
behalf  of  the  Institute. 

The  labours  of  the  Joint  Committee  of  the  Institute  of  Actuaries  and 
the  Faculty  of  Actuaries  on  Mortality  Investigation  are  now  almost 
concluded.  During  the  year,  the  Committee  have  published  two  volumes  of 
Mortality  and  3Ionetary  Tables  deduced  from  the  graduated  data  ;  the  one, 
comprising  Aggregate  Tables,  based  upon  the  experience  of  Whole-Life 
Participating  Assurances  Male  Lives  (O-"*'  and  0'''^  ) ;  the  other,  based  upon 
the  experience  of  life  annuitants,  comprising  Tables  for  single  and  joint 
lives,  with  discrimination  of  sex,  set  out  in  the  fonn  of  Select  or  Extended 
Tables.  The  Mortality  and  Monetary  Tables,  based  upon  Mr.  G.  F.  Hardy's 
Graduation  of  the  Experience  of  Whole-Life  Participating  Assurances  on 
Male  Lives,  in  the  form  of  Selict  Tables,  (C''),  have  been  completed, 
and  are  in  the  printers'  hands  for  early  publication.  This  will  form  the 
seventh  and  final  volume  of  the  Tables  published  under  the  authority  of 
the  Joint  Committee  ;  and  it  is  proposed  to  include  in  this  closing  volume 
some  account  of  the  processes  and  methods  followed  throughout  the 
investigation,  in  the  collation  and  graduation  of  the  data,  and  in  the 
computation  of  the  deduced  Tables. 

The  Council  are  pleased  to  announce  that  the  Institute  has  entered  on 
possession  of  the  new  Hall  in  Staple  Inn  Buildings.  Accommodation  is 
thus  afforded  for  conducting  the  whole  of  the  examinations  on  the 
Institute's  own  premises,  and  for  lectures,  classes  and  study  generally, 
under  more  comfortable  conditions  than  have  been  hitherto  available. 
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EXAMIXATIONS,   1903. 

Examinations  were  held  on  the  17th,  18th,  20th,  and  21st  of  April, 
1903,  in  the  United  Kingdom  and  the  Colonies,  at  London,  Edinburgh, 
Dublin,  Adelaide,  Melbourne,  Sydney-,  "Wellington,  Montreal,  Toronto, 
and  Ottawa,  with  the  following  results,  the  names  in  each  class  being 
arranged  in  alphabetical  order : — 

Paet  I. 

One  hundred  and  six  candidates  sent  in  their  names,  of  whom 
ninety-nine  presented  themselves,  and  fifty-nine  passed,  namel}- : — 


Class  I: 


Bradbury,  A.  C. 
Cooper,  J.  J. 
Ebihara,  K. 
Hancock,  E.  J. 
Harris,  E.  A. 
Kirsopp,  F. 


Macneill,  M. 
Mvers,  H.  D. 
Smith,  W. 
Strong,  A.  W. 
Wanen,  L.  A.  H. 
Wolfenden,  E.  S. 


Class  II: 


Bain,  W.  A. 
Bennett,  R. 
Carpenter,  T.  B.  B. 
Farmer,  E.  C. 
Gopp,  J.  I. 
Jones,  E.  S. 
Macaulaj',  F.  R. 
Macdonald,  C.  J.  A. 
Maltbv,  C.  H. 


Neill,  W.  A.  H. 
Northcott,  J.  A. 
Reynolds,  W.  D. 
Sneddon,  A.  W. 
Stebbings,  G.  W. 
Story, C. 
Townley,  E.  W. 
Vance,  J.  G. 
Wilson,  A.  B. 


Young,  H.  J. 


Class  III: 


Acum,  W.  H. 
Baggs,  H.  E. 
Binnev,  C.  E. 
Bodley,  R.  F. 
Capon,  F.  C. 
Cheshire.  H.  F. 
Child,  R.  H. 
Cotton,  A.  S. 
Downes,  E.  G. 
Ellis,  T.  B. 
Fulford.  W.  J. 
Green,  W. 
Hariev,  B. 
Hill,  F.  W. 


Jefferson,  J.  A. 
-Macdonald,  C.  S. 
Maedougall,  G. 
Manlv,  G.  W. 
Martin,  F.  C. 
Oates,  T.  P. 
Paterson,  E.  R. 
Raynes,  H.  E. 
Ridgway,  W. 
Robertson,  B. 
Robinson,  E.  W. 
Stanford,  H.  W. 
Suddabv,  W.  A. 
Watson,  A.  R.  D. 


Pabt  II. 

Eighty-eight    candidates    sent    in    their  names,  of  whom  eighty-four 
presented  themselves,  and  sixteen  passed,  namely:  — 

Class  I : 
None. 
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Baxter,  E.  H. 
Gemmill,  W. 
Hall,  J.  B. 


'  Ferguson,  C.  C. 
Jones,  L.  A.  Mouat 
Jones,  W.  Mount 
May,  W.  T. 
Moore,  G.  C. 


Class  II  : 


aas.<,  III: 


Humphrej's,  H.  T. 
Shovelton,  S.  T. 
Wilkinson,  W.  M. 


Nicholls,  A.  W. 
Watherston.  C.  F. 
Wilton,  H.  G. 
-Wood,  W.  A.  P. 
Worth.  B.  0. 


Pabt  III. 

Fifty-three  candidates     sent    in     their  names,    of    whom   forty-seven 
pi'esented  themselves,  and  twelve  passed,  namely  : — 


Class  I: 

None. 

Class  II: 

Brown,  Henry 

1               Curjel,  H.  W. 

^  Papps,  P.  C.  H. 

Chss  III: 

Chandler,  T.  R. 

Diver,  0.  F. 

fCollins,  F.  L. 

t*Jarman,  W.  R. 

t*Cross,  H.  T. 

tEae,  J. 

t*Denham,  W. 

Pvietsehel,  H.  J 

Wilson,  J.  S. 

Pae" 

r  IV. 

Nineteen   candidates   sent    in    their    names,   all    of    whom    presented 
themselves,  and  seven  passed,  namely  : — • 

Class  I: 
None. 

Class  II: 
fBacon,  J. 

Class  III: 


t*Cross,  H.  T. 
t*Denham,  W. 
t*Jarman,  W.  E. 


fNorris,  C.  A. 
Symmons,  F.  P. 
Wandless,  J.  R. 


Those  marked  (+)    have  now  completed  the  examination  for  the  Class  of 
Fellow,  and  (*)  passed  in  both  parts  of  the  Final  Examination. 
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PROCEEDINGS  AT  THE  ANNUAL  GENERAL  MEETING. 

The  Annual  General  Meeting  of  the  members  was  held  at  Staple  Inn 
Hall,  on  Monday,  June  8,  the  President,  Mr.  William  Hughes,  in  the 
chair. 

The  Report  of  the  Council  (given  on  p.  190)  having  been  read. 
The  Pkesident,  in  moving  the  adoption  of  the  report  and  accounts, 
remarked  that  the  number  of  members  was  nearly  double  that  at  the  date 
of  the  charter ;  but  thei'e  had  been  very  little  variation  for  the  last  seven 
years,  and  he  supposed  it  might  now  be  considered  to  have  an-ived  at  some- 
thing like  a  stationary  condition,  and  that  it  was  not   likely  to  vary  ver}' 
much  from  these  numbers,  unless  the  new  movement  which  had  been  taking 
place  in  the  University  of  London,  and  still  later  in  the  L'^niversity  of 
Cambridge  (in  the  one  case  establishing  a  school,  and  in  the  other  a  Tripos 
for  Economics  and  Social  Science),  might  have  the  effect  of  directing  further 
attention  to  those  particular  matters  with  which  they  were  concerned,  and 
might  bring  in  a  new  class  of  students.     That   might   have   some  effect, 
either  in  one  direction  or  the  other,  upon  their  numbers.     He  was  sure  they 
would  all  join  in  the  expression  of  regret  with  which  the  Council  had  to  report 
the  death  of  some  of  its  members.     Mr.  Laing  had  not  been  an  active 
member  of  the  Institute  for  some  time.     Mr.  McCabe's  influence  upon  their 
profession  had  been  very  great,  especially  with  reference  to  the  educational 
part  of  it.     He  had  taken  a  great  deal  of  interest  in  promoting  the  study  of 
actuarial  matters  among  the  young  members  of  the  staff  of  insurance  offices 
in  Canada.     Mr.  Strachan  was  better  known  to  them,  although  perhaps  not 
to  the  younger  members  of  the  Institute.     His  energies  were  mostly  directed 
to  matters  connected  with  friendly  societies  and  similar  bodies  in  Newcastle 
and  the  North  of  England.     It  was  not  too  much  to  say  that  Mr.  Reuben 
Watson's  influence  upon  the  finances  of  friendly  societies  had  been  greater 
than  that  of  almost  any  other  man  that  could  be  mentioned.   The  next  matter 
with  which  the  report  dealt  was  finance.     Their  funds  still  increased,  not- 
withstanding  some   rather  exceptional   expenses    that    had  been   incurred 
during  the  year,  and  the  total  now  stood  at  a  rather  considerable  sum. 
Although  some  doubt  had  been  expressed  as  to  whether  the  Institute  really 
needed  such  a  considerable  sum  of  money,  he  was  sure  the  Council  would 
not  find  it  too  much  for  what  they  had  to  meet  in  times  to  come.     Among 
other  things,  the  provision  of  the  new  room  would  necessitate  a  little  further 
expense.     It  was  not  too  much  to  say  that  the  papers  which  were  read  last 
Session  had  been  of  more  than  usual  interest.     Three  of  them  had  been  of 
special   interest  to   the  profession  only,    dealing   as  they   did   with   very 
technical  matters.     He  referred  to  Mr.  King's  paper,  Mr.  Elderton's,  and 
Mr.  Lidstone's.     The  other  two  papers  were  of  a  kind  to  interest  people 
beyond  the  immediate  circle  of  their  profession.     The  paper  by  Messrs. 
Schooling  and  Rusher  on  the  mortality  during  the  late  war,  and  Mr.  Manly 's 
paper  on  Pension  Funds,  had  attracted  attention  at  a  considerable  distance 
beyond  their  limits.     With  regard  to  the  examinations,  which  was  the  next 
point  touched  upon  in  the  report,  although  the  results  were  not  announced 
at  the  time  the  report  was  drawn  up,  they  had  since  appeared,  and  they  had 
certainly  created  a  feeling  of  great  disappointment,  not  only  amongst  the 
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candidates  themselves,  but  in  other  quarters,  at  the  rather  meagre  results, 
the  poor  proportion  between  the  successful  and  the  unsuccessful  candidates. 
And  again,  they  had  heard  at  least  a  whisper  of  suspicion  that  the  papers 
were  really  too  difficult  for  the  purposes  for  which  thej"^  were  intended. 
But  the  test  based  upon  the  mere  proportion  between  the  successful  and 
the  unsuccessful  was  not  a  correct  one  for  the  purpose.  Of  course  they 
were  apt  to  compare  similar  numbers  at  University  and  School  examinations  ; 
but  they  must  not  forget  that  the  conditions  here  were  entirely  different. 
The  students  in  the  Schools  and  Universities  had  nothing  else  to  do  but  to 
prepai-e  for  their  examinations,  and  they  were  speciallj'-  prepared  for  them 
bv  their  tutors  and  lecturers.  But  in  their  own  case  the  students  were,  for 
the  most  part,  almost  exclusively  engaged  in  other  business  during  the  day. 
The}^  had  a  good  deal  to  occupy  their  attention  and  exhaust  their  energies 
during  office  hours,  and  it  was  only  after  office  hours  that  they  could  turn 
their  attention  to  the  work  of  preparation  for  their  examinations,  with  the 
result  that  they  came  to  it  Avith  much  less  vigour  than  school-boys  or 
University  students.  Therefore  they  must  not  conclude  that  because  the 
proportions  were  what  they  were,  that  the  fault  was  with  the  examiners. 
It  was  not  with  the  examinees  either,  for  the  reason  which  was  stated.  It 
was,  in  fact,  that  the  conditions  were  altogether  different,  and  the  results 
were  not  so  deplorable  as  they  appeared  to  be.  The  lectures  that  had 
been  given  during  the  past  year  by  Mr.  Bowley  were  on  a  subject  of  a 
peculiarly  technical  and  abstruse  character.  They  did  not  appeal  to  quite 
so  maiay  students  as  those  on  legal,  financial  and  statistical  matters,  which 
preceded  them,  and  hence  the  attendance  was  not  quite  so  large  as  it  was  on 
former  occasions.  But  this  did  not  detract  from  the  value  of  the  lectures, 
which  in  their  printed  form  he  was  sure  would  be  of  the  highest  interest 
and  value  to  students.  He  thought  that  other  subjects,  of  a  still  different 
nature,  might  be  found  for  lectures  in  the  future.  They  had  had  statistics, 
they  had  had  law,  and  they  had  had  finance  ;  and  he  hoped  they  might  find 
room,  at  some  time,  for  lectures  upon  those  branches  of  medicine  with 
which  they  had  to  deal  as  insurance  officials.  They  had  had  the  satisfaction 
of  doing  some  work  again  for  the  Commissioners  of  the  Patriotic  Fund. 
It  had  been  a  labour  of  considerable  intricacy,  involving  a  good  deal  of 
work,  and  those  members  of  the  Institute  who  had  done  the  work  were 
entitled  to  take  to  themselves  a  good  part  of  the  commendation  which  the 
Institute  had  received  from  the  Commission.  They  had  hoped  that  it  would 
have  been  possible  to  have  announced  the  definite  actual  completion  of  the 
mortality  investigation.  Although  they  could  not  quite  do  that,  very  little 
now  remained.  It  had  been  suggested,  and  he  thought  the  suggestion  was 
a  very  good  one,  that  anyone  who  was  preparing  any  tables  based  on  the 
new  experience  would  do  well  to  give  notice  of  the  fact  to  one  of  the 
Secretaries  at  the  Institute,  or  to  the  Assistant  Secretary,  so  that  it  might 
be  on  record,  and  so  that  before  a  man  began  to  work  on  a  heavy  table, 
involving  a  great  deal  of  labour,  he  might  be  able  to  ascertain  whether  his 
work  had  been  done,  or  was  being  done,  by  somebody  else.  There  was  only 
one  other  matter  to  which  he  would  draw  their  attention,  and  that  was 
the  new  hall  which  had  been  added  to  their  premises.  It  would  be  of 
considerable  use  to  them,  not  only  for  the  examinations,  but  for  reading 
and  study  and  other  purposes. 
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Mr.  E.  P.  Haedy,  in  seconding  the  motion,  said  that  the  Institute  showed 
no  signs  of  impairment  b}-  age ;  its  energies  still  ranged  with  unabated  vigour, 
and  its  productiveness  was  still  of  satisfying  fulness  and  utility.  He  recorded 
his  legitimate  pride  at  belonging  to  a  fellowship  that,  in  the  matmity  of  its 
age,  could  put  forward  a  report  exhibiting  such  excellent  work.     He  could 
not  but  regret  the  slight  diminution  in  the  numbers  of  their  members, 
more  especially  so  when  some  of  those  losses  recorded   names   only  too 
familiar  to  them.     Mr.  Strachan  had  applied  his  knowledge  to  the  marked 
benefit  of  the  many  local  associations  he  had  advised.      Mr.  McCabe,  of 
Toronto,  was  a  variously  accomplished  man,  not  merely  in  actuarial  matters, 
but  in  others.     Mr.  Reuben  Watson  was  in  many  ways  a  very  remarkable 
man.     Commencing  life  under  disadvantages  that  only  those  that  have 
resolutely  fought  their  way  upwards  from  the  i-anks  of  labour  know,  by 
dint  of  a  perseverance  honourable  in  its  aims  and  unflinchingly  directed  in 
its  course,  he  mastered  their  subjects  and  earned  for  himself  that  recognition 
accorded  to  him  by  his  election  as  an  Associate  of  the  Institute.     It  was 
well  known  that  the   friendly  societies  would  barely  listen  to  the  recom- 
mendations of  the   professional   actuary.       But    Mr.   "Watson's   intimate 
acquaintance  with  the  classes  that  composed  these  societies  had  taught  him 
how  to  approach  them,  and  how  to  shape  his  explanations  and  his  advice. 
Once  again  had  the  Institute  been  requisitioned  in  the  public  service,  and 
the  appeal  had  been  promptly  responded  to.      These  reports  set  at  rest 
many  disturbing  questions.    Although  these  valuations  were  under  the  charge 
of  a  committee  selected  for  their  familiarity  with  the  subject,  by  far  the 
greater  part  of  the  labour  and  administration  devolved  upon  Mr.  Schooling, 
and    he    desired,    on    behalf    of    his    colleagues,    to    offer    this    sincere 
tribute  to  Mr.  Schooling's  self-denying   labours.      They   had   noted   with 
satisfaction  the  issue  of  the  two  volumes  of  the  Monetarj-  Tables,  based 
upon  the  recently-investigated   experience,  and   there  now  remained,  and 
would  shortly   be  published,  the   Select   Tables,  and   the  account  of  the 
technical  processes  employed.     This  would  complete  the  work  on  which  so 
many  minds  and  so  much  devoted  attention  had  been  expended,  both  north 
and  south.    In  view  of  the  spread  of  Service  Funds,  an  adequate  treatment  of 
the  technique  was  necessary.     Mr.  Manly's  paper  was  a  distinct  advance 
upon  what   had  been  previously-   done,   and   should    be   mastered  by  all 
students.     They  had,  further,  a  paper  of  very  great  social  importance  on 
war  mortality.      One  would    have    thought    an    investigation    into    the 
mortality  of  the  recent  war  was  a  matter  which   the  War   Office  would 
have  undertaken.     But   it    had    been   left  to   two  of  their  members  to 
perform  this  duty.     In  Mr.  King's  paper  they  had  a  bold  and  successful 
application  of  the  old  philosophical  doctrine  of  fonn,   showing   how  life 
assurance  business  throws  itself  into  one  of  those  eternal  forms  of  grouping 
that  all  social  events  tend  to  assume.     Mr.  Lidstone's  paper  was  of  the 
analj-tical   rather  than   of  the   constructive  order.     With  the  skill  of  a 
practical  anatomist,  he  laid  bare  the  centre  of  action,  and  showed  how  the 
complicated  contributing  machinery  actually  worked,    and    substituted   a 
simplification  that  was  a  triumph  of  art. 

The  motion  was  unanimously  agi-eed  to. 

Mr.  Geo.  R.  .Jellicoe  proposed  the  re-election  of  Messrs.  H.  E.  Wilson 
and  Bernard  Woods  as  Auditors;  and  also  the  election  of  Mr.  W.  M.  Monilaws 
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as  their  colleague  for  the  ensuing  year.  In  doing  so  he  thanked 
Messrs.  Leveaux,  Wilson  and  Woods  for  their  services  during  the  past  year. 
The  audit  could  not  have  been  more  efficiently  done  than  it  had  been  by 
those  gentlemen. 

The  resolution,  seconded  by  Mr.  H.  Weatheeill,  was  carried 
unanimously. 

The  Peesident  announced  that  the  Officers  recommended  by  the 
Council  had  been  unanimously  elected,  as  follows  : — 

President. 
William  Hughes. 

Vice-  Presidents. 

Aethue  Feancis  Buebidge.         I        Geoege  King. 
Thomas  G.  C.  Beowne.  Eenest  Woods. 


Council, 


Thomas  Gans  Ackland. 
Heney  Walsingham  Andeas. 
Aethue  Digby  Besant,  B.A. 
James  Blakey. 
Thomas  G.  C.  Beowne. 


Geoege  Maceitchie  Low. 

Heney  William  Manly. 

Geoffeey  Maeks. 
*Aethue  Eenest  Molyneux. 
*Geeald  Hemington  Eyan. 


Aethue  Feancis  Bueeidge.       1     Feedeeick  Schooling. 
Heney  Cockbuen.  ;     John  Bell  Tennant. 

Geoege  Stephen  Ceisfoed.  Geoege  Todd,  M.A. 


*GoBDON  Douglas. 

*JosEPH  Eenest  Faulks,  B.A. 

Geoege  Feancis  Haedy. 

Chaeles  Daniel  Higham. 

Louis  Feedeeick  Hovil. 


Ealph  Todhunteb,  M.A. 
Samuel  Geoege  AVaenee. 
Alfeed  William  Watson. 
*James  Douglas  Watson. 
Eenest  Woods. 


William  Hughes.  *Feank  Bebteand  Wyatt. 

Geoege  King.  Thomas  Emley  Young,  B.A. 

Treasurer. 
Heney    Cockbuen. 

Honorary  Secretaries. 
Feedeeick  Schooling.  |      Geoege  Todd,  M.A. 

*  Not  Members  of  the  last  Council. 

Mr.  F.  B.  Wyatt  proposed  a  vote  of  thanks  to  the  President,  Vice- 
Presidents,  Council,  Officers,  Examiners,  and  Supervisors  for  the  past  year. 
He  need  hardly  say  that  the  dignity  of  the  Institute  had  been  thoroughly 
upheld  and  its  progress  maintained.  With  regard  to  the  Examiners,  he 
would  like  to  make  a  special  remark,  having  been  an  examiner  himself.  All 
knew  what  a  difficult  task  they  had.     It  was  also  a  thankless  task. 

Mr.  W.  J.  H.  Whittall,  in  seconding  the  motion,  said  that  all  who  had 
attended  the  meetings  during  the  past  Session,  and  especially  the  members 
of  the  Council,  who  had  had  more  intimate  experience  of  the  President's 
conduct  of  the  affairs  of  the  Institute,  were  aware  of  the  great  qualifications 
which  he  possessed  for  that  position,  and  of  the  services  which   he  had 
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rendered.  And  the  same  applied  to  every  member  of  the  Council.  He 
thought  there  was  sometimes  a  tendency  to  forget  the  obligation  which  they 
owed  to  the  Examiners  for  the  trouble  of  going  through  the  papers  of  those 
numerous  candidates  of  whom  they  had  heard  from  the  President.  The 
number  of  candidates  who  presented  themselves  for  examination  more  than 
ever  emphasized  the  question  as  one  for  discussion,  whether  the  Examiners 
should  not  be  remunerated  in  some  way  for  their  very  heavy  labour.  Some 
years  ago,  when  he  (Mr.  Whittall)  was  a  member  of  the  Examination 
Committee,  he  made  something  of  a  special  endeavour  to  get  the  payment 
of  Examiners  seriously  considered.  He  carried  with  him  the  Vice-President, 
who  then  presided  over  the  Examination  Committee,  to  the  extent  of 
considering  the  Part  I  examination,  and  the  discussions  which  then  took 
place  led  to  the  institution  of  the  present  system,  which  had  worked  well 
ever  since.  But  he  was  not  successful  in  getting  the  Chairman  of  the 
Committee  to  consider  Parts  II  and  III  of  the  examination.  From  that 
time  to  this,  so  far  as  his  knowledge  went,  nothing  more  had  been  done  in 
that  direction.  But  he  could  not  help  thinking  that  this  was  a  matter 
which  now  called  for  consideration  in  view  of  the  very  great  increase  in  the 
number  of  candidates  who  presented  themselves.  As  they  had  only  thanks 
to  offer,  they  were  under  an  exceptional  debt  of  gratitude  to  the  Examiners 
for  their  labours  ;  but  personally  he  was  one  of  those  who  hoped  to  see  the 
time  when  their  gratitude  could  take  a  more  tangible  and  practical  shape. 

The  motion  was  carried. 

The  Peesident  said  that  whilst  he  thought  all  concurred  in  many  of 
the  remarks  which  Mr.  Whittall  had  made  on  the  subject  of  the  onerous 
work  performed  by  the  Examiners,  and  some  of  his  remarks  as  to  their 
rewai'd — tangible  or  intangible — there  were  two  sides  to  every  question ; 
and  although  one  side  presented  itself  very  strongly  to  Mr.  Whittall's  mind, 
there  was  another  side  which  had,  perhaps,  to  be  regarded  also.  With 
respect  to  the  duties  of  the  Officers  of  the  Institute,  they  owed  a  good  deal 
to  the  Assistant  Secretary,  Mr.  Jarvis.  Mr.  Jarvis  had  been  in  office  one 
year,  since  the  retirement  of  his  predecessor,  and  all  who  came  in  contact 
with  him  highly  appreciated  the  work  which  he  had  done  for  the  Institute, 
and  the  assistance  which  he  had  rendered  to  themselves. 

Mr.  H.  M.  Teouncee  moved  a  vote  of  thanks  to  Messrs.  Leveaux, 
Wilson,  and  Bernard  Woods  for  their  services  during  the  past  year  as 
Auditors. 

The  resolution,  seconded  b}'  Mr.  E.  A.  Rushes,  was  carried  unanimously. 

Mr.  Bebnaed  Woods  briefly  responded  on  behalf  of  the  Auditors. 
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Additions  to  the  Library. 

The  following  works  have  been  added  to  the  Library  since  the 
publication  of  the  Journal  for  October  1902 : 


Accountants  and  Auditors,  Society  of 

List  of  Members,    &c.,  1902-3,  1903-4. 


By  whom  presented 
(when  not  p^irchased). 


The  Society. 


Accountants,  Institute  of  Chartered,  in  England  and  Wales. 

List  of  Members,  1903.  The  Institute. 


Actuaries,  Faculty  of 

List  of  Members,  1903. 
Transactions,  1902-3. 


The  Faculty. 


Actuarial  Society  of  America. 
Transactions,  1902-3. 


The  Society. 


American  Mathematical  Society. 
Transactions,  1902-3. 


The  Society. 


American  Statistical  Association. 
Transactions,  1902-3. 


The  Association. 


Australian  Mutual  Provident  Society 
Fifty-fourth  Annual  Report,  1903. 


The  Society. 


Austria. 

.    Eericht  der  Arbeiter-Unfall-Versicherungs-Anstalt  fiir 
das  Konigreich  Bohmen  in  Prag.     1901.  j 

Die  privaten  Yersicheruiigsunternehmungen  in  den  im 
Keichsi-athe  vertreteueu  Konigreichen  nud  Liindern  }> 
im  Jahre,  1900.  I 

Mitteilungen  des    Yerbandes    der   osterr.  uud    uugar. 
Versicherungs-Techniker.     1902-3. 


The  Austrian 
Government. 


Bankers. 

Journal  of  the  Institute  of  Bankers,  1902-3. 


The  Institute. 
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Belgium. 


By  whom,  presented 
(when  not  purchased). 


Bulletin  du  Comite  permanent  des  Congres  Internation-  \ 
aux  d'Actuaires.  j 

Bulletin  de  1' Association  des  Actuaires  Beiges. 
Compte  Rendu  des  Operations  et  dc  la  Situation  de   la  "i 
Caisse  Generale  d'fipargne  et  de  Retraite.     1902.     ) 


The  Permanent 

Committee  of 

Actuarial 

Congresses. 

Tke  Association. 

The  Belgian 
Government. 


"  Biometrika." 

Vol.  I,  and  Vol.  II,  parts  I,  II,  and  III. 
Containing  inter  alia : — 

"Data  for  the  Problem  of  Evolution  in  Man",  by 
A.  0.  Powys.     (Vol.  I,  part  I.) 

"  Inheritance  of  the  Duration  of  Life  and  the 
Intensity  of  Natural  Selection  in  Man",  by 
Miss  M.  Beeton  and  Prof.  Karl  Pearson. 
(Vol.  I,  part  I.) 

"  Tables  for  Testing  the  Goodness  of  Fit  of  Theory 
to  Observation",  by  W,  Palin  Elderton. 
(Vol.  I,  part  II.) 

"  On  the  change  in  expectation  of  Life  in  Man 
during  a  period  of  circa  2,000  years",  by 
Prof.  Karl  Pearson.     (Vol.  I,  part  II.) 

"  On  the  Systematic  Fitting  of  Curves  to  Obser- 
vations and  Measurements",  by  Prof.  Karl 
Pearson.     (Vol.  I,  part  III,  &  Vol.  II,  part  I.) 

"  On  the  Influence  of  Previous  Vacination  in  cases 
of  Smallpox",  by  W.  K.  Macdonell,  LL.D. 
(Vol.  I,  part  III.) 

"  Interpolation  bj^  Finite  Differences.  (Two  Inde- 
pendent Variables) ",  by  W.  Palin  Elderton. 
(Vol.  II,  part  I.) 

"  A  Further  Study  of  Statistics  relating  to  Vacci- 
nation and  Smallpox  ",  by  W.  R.  Macdonell, 
LL.D.     (Vol.  II,  part  II.) 

"  New  Tables  of  the  Probability  Integral ",  by 
W.  F.  Sheppard.     (Vol.  II,  part  II.) 

"Graduation  and  Analysis  of  a  Sickness  Table", 
by  W.  Palin  Elderton.     (Vol.  II,  part  III.) 

"  On  the  Probable  Errors  of  Frequency  Constants." 
Editorial.     (Vol.  II,  part  III.) 


Purchased. 


British  Offices  Life  Annuity  Tables,  1893. 

Tables  deduced  from  the  Graduated  Experience  of  Life 
Annuitants,    Male    and    Female.     Select    Tables. 


The  Joint 

Mortalifii 

Experience 

Committee. 
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British  Offices  Life  Tables,  1893. 

Tables  deduced  from  the  Graduated  Experience  of 
Whole-Life  Participating  Assurances  on  Male  Lives. 
Select  Tables. 


By  wliom  presented 
{when  not  purchased). 

The  Joint 

Mortality 

Experience 

Committee . 


Brown  (Benjamin  F.). 

Complete   Digest  of    Interest,   Surplus  Earnings,  and 
Expenses  in  Life  Insurance.    Boston,  Mass.    1902. 


The  Author. 


Burn  (J.),  and  Brown  (E.  H.). 

Elements  of  Finite  DifPerences,  and  Solutions  to 
Questions  set  for  Part  I  of  the  Examinations  of 
the  Institute  of  Actuaries. 


The  Authors. 


"  Business  Encyclopcedia  and  Legal  Adviser." 

Vols.  I  to  IV  (ABA-PRI),  and  Vol.  VI  (Gazetteer). 


Purchased. 


Coghlan  (T.  A.). 

Statistical  Account  of  the  Seven  Colonies  of  Australasia,  >^ 

1901-1902. 
Statistics   of   the    Six   States   of   Australia    and   New 

Zealand.     1861-1901. 
The  Decline  in  the  Birth-rate  of   New  South   Wales, 

and  other  phenomena  of  Child-birth. 


The  Government 
of  N.  S.  W. 


Congres  International  d'Actuaires,  Le  Troiseme 
Documents.     Paris,  1900. 


The  Organising 
Committee. 


Dawson  (Miles  M.). 

Elements  of  Life  Insux'ance.     2ud  edition.  New  York, 
1902. 


The  Author. 


Denmark. 

Grundtavler     for     Livsforsikkriugs    og    Forsorgelses- )    The  Banish  Govt. 
Anstalten.     1871.  )  Insve.  Office. 


Elderton  (W.  Palin). 

Interpolation  by  Finite  Differences.    (Two  Independent 
Variables.) 


The  Author. 


Eisner  (Dr.  A.  F.). 

Assecuranz  Almanach,  1903. 


The  Publishers. 


Engineers,  Institution  of  Civil 
List  of  Members,  1903. 


The  Institution. 


1903.] 


Additions  to  the  Libranj. 
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By  xvhom  presented 
{when  not  purchased). 


Fox  (Morris). 

Varieties  of  Life  Insurance. 

France. 

Bulletin  de  I'lnstitut  des  Actuaires  Francais. 
Tables  de  Mortalite,  1900.     Des  Rentiers  et  Assures  en  ^ 
cas  de  vie  etablies  par  le  Comite  des  trois  Com-  y 
pagnies  "  Generales,"  "  Union,"  et  "  Nationale."      \ 

Germany. 

Deutscher    Verein     fiir     Versicherungs-Wissenschaft. 
List  of  Members,  1903. 

VerofEentlichungen  des  Deutschen  Vereins  fiir  Vers- 
ischerungs-Wissenschaft,  1903. 

Zeitschrift  des  Koniglich  Preussischen  Statistiscben  "i 
Bureaus.     1902-1903.  > 

Zeitscbrift     fiir    die    gesamte  Versicherungs-Wissen- 
schaft.    1902-1903. 

Zustand     und    Fortschritte    der    deutschen    Lebens- 
versicherungs-Anstalten  im  Jahre  1902. 

Hobson  (E,  W.),  Sc.D.,  F.E.S. 

On  the  Infinite  and  tlie  Infinitesimal  in  Mathematical  f 
Analysis.  C 

Holland. 

Archief  voor  de  Verzekerings-Wetenschap,  1902-1903. 
Catalogue  de  la  Bibliotheque  de  I'Utrecbt  Compagnie 

d' Assurances    sur    la   vie    et    centre    I'invalidite. 

Fifth  edition,  1903. 
Jaarboekje  van  de  Vereeniging  voor  Levensverzekering.  ) 

1903.  ) 

"  La  Dordrecht "  Compagnie  Hollandaise  d' Assurance 

sur    la    vie.      Compte    Rendu,    1903.      Exercice 

1901-1902. 
Mededeelingen  der  Vereeniging  voor  Levensverzekering. 

1902-1903. 
Nationale  Levensverzekering-Bank.     Verslag  over  het 

jaar  1902. 
Verplichte     verzekering   van     werklieden     tegen    de 

geldelijke  gevolgen  van  invaliditeit  en  ouderdom. 

Rapport  by  MM.  E.  Fokker,  W.L.P.A.Molengraaff, 

Dr.  W.  A.  Poort,  and  .J.  W.  C.  Tellegeu. 

Hunter  (A.). 

Net  Premiums  and  Reserves  on  Joint  Life  Policies.  , 
Based  on  the  American  Table  of  Mortality  / 
graduated  by  the  Makeham  Formula  at  3  jier  cent,  t 
and  3  J  per  cent,  interest.  y 


Tht  Author. 


The  Institute. 
Le  Comite  des 
Compagnies  d' As- 
surances a  primes 
Jixes  sur  la  vie. 


The  Society. 


The  Editor. 

The  Germati 
Government. 


The  Society. 
The  Publisher. 


The  London 

Mathematical 

Society. 


The  Society. 

The"  Utrecht" 
Company. 

The  "  Alyemeene 
Maa  tschapp  ij." 


The  Company. 

The  Society. 

The  Company. 

Dr.  W.  A.  Poort. 


The  New  York 

Life  Insurance 

Company. 
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[Oct. 


By  whom  i^reseyited 
(luhen  not  piirchased). 


Independent     Order     of    Oddfellows,     Manchester     Unity 
Friendly   Society. 
Sickuess    and    Mortality    Experience,    1893-97,    with  ■^ 
Tables,  by  A.  W.  Watson.  J 


The  Board  of 
Directors. 


Italy. 


Bollettino  della  Associazione  Italiana  per  I'incremento 
della  Scienza  degli  Attuari.     Deer.  1902. 

Casa  Nazionale  di  Assicurazlone  per  gli  infortuni  degli 
operai  sul  lavoro.     Reports  1899,  1900, 1901. 


G.  Toja. 


JeUett  (Rev.  J.  H.),  A.M. 

An  Elementary  Treatise  on  the  Calculus  of  Variations. 


O.  Farisot. 


"  Journal  of  the  Federation   of  Insurance  Institutes." 
Vol.  V,  containing  inter  alia: — 

"  An  Endeavour  to  Estimate  the  Value  of  Certain 
Doubtful  Lives  for  Life  Assurance ",  by 
P.  Le  M.  Grasett,  M.B. 

"  Diseases  of  Occupation  ",  by  Prof.  Oliver,  M.D. 

"  Heart  Diseases  in  their  Relation  to  Life  Assur- 
ance ",  by  Henry  Handford,  M.D. 

"  Industrial  Life  Assurance  ",  by  Joseph  Burn. 

"  Life  Assurance  Investments  ",  by  N.  B.  Gunn. 

"Mortgages",  by  J.  R.  Hart. 

"  Personal  Accident  Insurance  ",  by  Alfred  Foot, 
F.S.S. 

"  The  New  Mortality  Tables  of  the  Institute  of 
Actuaries  and  Faculty  of  Actuaries,  known  as 
The  British  Offices  Life  Tables,  1893",  by 
Philip  L.  Newman,  B.A. 


Purchased. 


Klang  (R.)- 

Kreigs-Versicheruugs-Vorlagen. 

Laurent  (H.). 

Petit  Traite  d'Economie  politique  mathematique. 


The  "  Janus  " 
Insurance  Co. 


The  Author. 


Life  Assurance  Medical  Officers'  Association. 
Transactions,  1900  and  1901. 


The  Association. 


Life  Offices'  Association. 

Reprint  of  Papers,  1898  to  1902  (Vol.  III). 


(     The  Life  Offices' 
\_  Association. 


1903.] 


Additions  to  the  Library. 
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London  Mathematical  Society. 
Proceedings,  1902-3. 

McKenzie  (D.  J.  McG.)- 

Annuities-Certain,    Logaritlinaic    Elements,    Factors, 
Functions,  Ten-place  Logarithms,  &c.,  MS. 

Manchester,  Insurance  Institute  of 

Report,  1901-2.  \ 

Meyer  (Dr.  H.). 

Beitrage  zur  Pensionsversicherungs. 

Murphy  (Shirley  F.). 

The  London  Life  Table.     Based  on  the  Mortality  iu  the 

Decennium  1891-1900. 
Another  Copy. 

Palgrave  (R.  H.  Inglis). 

Bank  Rate  and  the  Money  Market  in  England,  France, 
Germany,  Holland  and  Belgium,  1844-1900. 

Parliamentary  Papers. 

Census,  1901,  England  and  Wales. 

County  of  London.     Area,  Houses,  and  Population. 
Census,  1901,  Ireland. 

General  Report,  with  Tables. 
Census,  1901,  Scotland. 

Population  Tables,  with  Reports.     Vols.  I  and  II. 
Colonial  Acts  and  BiUs. 

Life  Assurance  Policies  (N.S.W.),  1895, 

Life  Insurance  Companies  (X.S.W.),  1862. 

Old  Age  Pensions  (X.8.W.),  1900. 

Companies  (Victoria),  1890. 

Life  Assurance  Companies  (Victoria),  1900. 

Old  Age  Pensions  (Victoria),  1900,  1901. 

Life   Assurance    Companies   (S.  Australia),    1882, 
1887,  1899. 

Life  Assurance  Companies  (W.  Australia),  1889. 

Life  Assurance  Companies  (Queensland),  1901. 

Life  Assurance  Companies  (Tasmania),  1874. 

Foreign    Insurance     Companies'    Deposits    (New 
Zealand),  1894,  1895,  1900. 

Life  Assurance  Companies  (New  Zealand),  1873. 

Life  Assurance  Policies  (New  Zealand),  1884, 1885. 

Old  Age  Pensions  (New  Zealand)  1898,  1900.  / 


By  whom  presented 
(when  not  purchased). 


The  Society. 


The  Author. 


The  Insurance 
Institute. 


Purchased. 


The  London 
County  Council. 

Purchased. 


Purchased. 


Purchased. 


R.  P.  Hardy. 
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[Oct. 


By  whom  ■presented 
{when  not  purchased). 


Parliamentary  Papers — CcontinuedJ. 
Colonies. 

New  South  ^yales. 

Public  Sei-vice  Board.     Supplement  to  Sixth  v 
Annual  Report,  with  an  Appendix  relating 
to  the  Superannuation  Account,  1902. 
Results  of  Census,  taken  31  March  1901  : 
Part  II.      Education  of  the  People. 
Part  III.    Religions  of  the  People. 
Part  IV.     Birthplaces  of  the  People. 
Part  V.      Conjugal    Condition   and 

Families. 
Part  VI.    Population  and  Habitations. 
Statistical  Register,  1901. 
Vital     Statistics.        Report     for     1901     and 
previous  years. 
New  Zealand. 

Annual  Reports  of  the  Government  Insurance  \ 

Commissioner,  1901,  1902. 
Census,  1901,  and  Repoi't  of  the  Registrar- 
General  thereon. 
Friendly    Societies.       Twenty-fifth     Annual 

Report  of  the  Registrar,  1902. 
Official  Year-Book,  1902. 
Old   Age    Pensions.      Report   for    the    year 

ended  31  March  1902. 
Statistics  of  the  Colony  for  the  year  1901. 
South  Australia. 

Friendly  Societies. 

Report  for  the  quinquennium  1895-1899, 
together  with  the  Mortality  and 
Sickness  Experience  and  Statistics. 
Being  the  Third  Report  of  the 
Public  Actuary,  1902. 
Victoria. 

Royal    Commission    on    the     University    of  -. 
Melbourne.     Progress  Report,  1902.  ' 

Statistics  of  the  Colony  for  1900.  ) 

Emigration  and  Immigration. 

Statistics  for  1901. 
Friendly  Societies. 

Building  Societies. 

Seventh  Annual  Report,  Parts  I  and  II,  and 
Eight  Annual  Report,  Part  I. 
Chief   Registrar's    Reports,   for   1901.     Parts  A, 
B  ami  C. 


The  Government 
ofN.  S.  W. 


The  G-ovenunent 
ofN.Z. 


The  Government 
of  S.  Avstralia. 


The  Government 
of  Victoria. 


Purchased 


1903.] 


Additions  to  the  Library. 
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By  whom  presented 
ivhen  not  purchased). 


Parliamentary  Papers — (coKfinuedJ. 
Friendly  Societies, 

Guide  Book  of  the  Registry  Office,  1902  and  1903.  ^ 
Government  Department  Securities. 

Retui-n  of  the  amounts   of    British  Government 
Securities  held   by   the   several   Government 
Departments    and    other    Public    Offices   on 
31  March  1902. 
Life  Assurance  Companies. 

Returns,  1902. 
National  Debt. 

Annuities.      Account  to  5  Jan.  1903. 

Military  Savings  Banks.     Account   to  5  Jauuai-y 

1903. 
Return   showing   Liabilities    and    Assets    at    the 
close  of  each  financial  year,  from  1835-6  to 
1902-3. 
Savings  Banks  and  Friendly  Societies.      Account 
to  20  Nov.  1902. 
Patriotic  Fund. 

Fortieth  and   Forty-first  Annual  Reports   of   the 
Royal  Commissioners.     1902-3. 
Registrar- General.     Ireland. 

Thirty-eighth  detailed  Annual  Report  on  Births, 
Deaths,  and  Marriages  for  1901,  and  Supple- 
ment.— Special  Report  on  Cancer. 
Registrar-General.     Scotland. 

Forty-sixth    detailed  Annual    Report    on  Births, 

Deaths,  and  Marriages.     (Abstracts  of  1900.) 

Forty-eighth  Annual    Report   on    Births,   Deaths 

and  Marriages   during  the   year   1902 ;  and 

Thirty-eight  Annual  Report  on  Vaccination. 

Workmen's  Compensation. 

Statistics  of  Proceedings  under  the  Acts  of  1897 
and  1900,  and  the  Employers'  Liability  Act,i 
1880,  during  the  year  1901.  / 


Purchased. 


The  Board  of  Trade. 

\ 


Purchased. 


Pearson  (Karl),  F.E.S. 

On  Certain  Properties  of  the  Hypergeometrical  Series, 

and  on  the  Fitting  of  such  Series  to  Observation 

Polygons  in  the  Theory  of  Chance. 
On  Lines   and  Planes  of  Closest   Fit   to   Systems  of  \ 

Points  in  Space. 
On  some   Applications   of   the  Theory    of   Chance   to 

Racial  Differentiation. 


The  Author. 
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[Oct. 


By  whom  presented 
iwheii  not  purchased). 


Pearson  (Karl),  F.R.S. — fconiviuedj. 

On  the  Criterion  that  a  given  System  of  Deviations  ^ 
from  the  Probable  in  the  case  of  a  Correlated 
System  of  Variables  is  such  that  it  can  be  reason- 
ably supposed  to  have  arisen  from  Random 
Sampling. 
On  the  Mathematical  Theory  of  Errors  of  Judgment, 
with  special  reference  to  the  Personal  Equation. 


The  Author. 


Pearson  (Karl),  F.R.S.,  and  Lee  (Alice),  B.Sc. 

On   the   Distribution    of    Frequency    (Variation    and^ 

Correlation)  of  the  Barometric  Height  at  Divers 

Stations. 
Tables  of  G  (r,  v)— Integrals.     Report  to  the    British 

Association    for    the    Advancement     of     Science. 

With  Appendix. — Tables  of  F  (r,  v)  and  H  (r,  v) 

Functions.  J 


Prof,  Pearson. 


Periodicals. 

Accountants'  Magazine. 
Insurance  Record. 
Post  Magazine. 
Post  Magazine  Almanac. 


Purchased. 
The  Editor. 
The  Editor. 
The  Editor. 


Ratcliffe  (Henry). 

Observations  on  the   Rate  of  Mortality  and    Sickness 
existing  amongst  Friendly  Societies.     1862. 


Purchased. 


Root  (J.  W.). 

The  Trade  Relations  of  the  British  Empire. 


Purchased. 


Royal  Society  of  London. 

Philosophical  Transactions,  1891-1902. 

Various  Contributed  Papers  on  the  Mathematical 
Theory   of    Evolution,    &c.,    &c.      By  Prof. 
Karl  Pearson  and  others. 
Proceedings,  1897-1900. 

Various  Contributed  Papers  on  the  Mathematical 
Theory  of  Evolution,  &c.,  &c.  By  Prof. 
Karl  Pearson  and  others. 


Prof.  Pearson. 


Schouteu  (P.). 

Die  Prinzipien  der  Lebensversicherungs-Mathcmatik. 


The  Author. 


Scientific   and  Learned    Societies   of    Great    Britain    and 
Ireland. 
Official  Year-Book,  1902. 


Purchased. 


1903.] 


Additions  to  the  Librarrj. 
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By  whom,  presented 
iwheu  net  purchased). 

The  Fullic 

Actuary  of 

S.  Australia. 


Sontli  Australian  School  of  Mines  and  Industries. 

Annual  Reports,  1901,  1902.  J 

Statistical  (Society  Eoyal). 
Jourual,  1902-3. 

Strachan  (T.  Y.),  and  Todhunter  (E.). 

Report  on  the  Northumberland  and  Durham  Miners'  ^ 
Permanent  Relief  Fund,  as  on  31  December  1901.  J 

Switzerland. 

Rapport  du  Bureau  Federal  des  Assurances  sur  les  -s 
Enterprises  Privees  en  Matiere  d' Assurances  en  > 
Suisse.     1901.  ) 

Thiele  (T.  N.). 

Theory  of  Observations. 

Thomson  (E.  T.). 

The  Workmen's  Compensation  Act,  1897.     A  plea  for 
revision. 

Toja  (Guido). 

Nota  Attuariale  sulla  casse-pensioni  basate  su  sistemi 
di  ripartizione  degli  interessi. 

United  States  of  America. 

Censuses. 

Twelfth  Census,  1900  :— 

Vols.  I  and  II.     Population. 

Vols.  Ill  and  IV.     Vital  Statistics. 

Vols.  V.  and  VI.     Agriculture. 

Vols.  VII.  to  X.     Manufactures. 

Official  Publications — 

New  York  State. 

Forty-third  and  Forty-fourth  Anuual  Reports  ^ 

«.vr,         •   i.      ^     ,.        c      1  '  The  Government 

of     the     Superintendent      or      Insurance,  ,•  ^  t^     . 

1902,1903.  3  Ins^rrance  Bept. 


The  Society. 


The  Authors. 


The  Su-is.9 
Government. 


The  Author. 


The  Author. 


The  Author. 


F.  Hendriks. 


Warren  (H.), 

The  Story  of  the  Rauk  of  England. 

Willey  (Nathan). 

Principles   and  Practice   of    Life    Insurance.      Sixth 
Edition,  by  H.  Worthington  Smith  and  J.  Tatlock,  . 
Junr.    New  York,  1898.  ) 

Worsfold  (T.  Cato). 

Staple  Inn  and  its  Story. 


'> 


Purchased, 


New  York  Life 
Insurance   Co. 


I.  S.  Lidhury. 
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The  Institute  of  Actuaries, 


Yorkshire,  Insurance  Institute  of 
Proceedings,  1901-1902. 

Yule  (G.  Undy). 

On  the  Theory  of  Correlation. 


[Oct.  1903 


By  whom,  presented 
(when  not  purchased). 


The  Insurance 
Institute. 


Prof.  Pearson. 


The    following   additional    copies    of    works    already  in    the 
Library  have  also  been  added: — 

Bowser  (W.  A.). 

Friendly  Societies'  Valuation  and  other  Taljles,  1896.  Purchased. 

Coghlan  (T.  A.). 

Childbirth     in     New    South    Wales ;     a     Study     in 

Statistics,  1900.  R.  P.  Hardy. 


Journal  of  the  Institute  of  Actuaries. 
1850-1903,  37  Vols. 


Purchased. 


Meech  (Levi  "W.). 

System  and  Tables  of  Life  Insurance ;  (Thirty  American 

Offices'  Experience) ;  N.D.  Purchased. 

Muirhead  (Dr.  C). 

The  Causes  of  Death  among  the  Assured  in  the 
Scottish  Widows'  Fund  and  Life  Assurance  Society 
from  1874  to  1894  inclusive ;  1902.  Br.  T.  B.  Sprague. 

Neison  (F.  G.  P.),  F.L.S. 

Contributions  to  Vital  Statistics;  3rd  edition,  1857.  Purchased. 


Poisson  (S.  D.). 

Recherches  sur  la  Probabilite  des  Jugements  en  Matiere 

Crimiuelle  et  en  Matiere  Civile ;  Paris  1837.  Br.  T.  B.  Sprague. 
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On  the  Comparat'n-e  Mortalitrj  among  Assured  Lives  of  Abstainers 
and  Non~  Abstainers  from  Alcoholic  Beverages.  By  Roderick 
Mackenzie  ^Ioore,  Actuary  to  the  United  Kingdom 
Temperance  and  General  Provident  Institution. 

[Read  before  the  Institute,  30  November  1903.] 

IXTRODUCTIOX, 

(1.)  J.  HE  effect  of  alcohol  on  tlie  human  economy  and  on  the 
health  and  prosperity  of  the  community  has  occupied  the  close 
attention  of  statesmen,  physiologists  and  philanthropists  for 
many  generations  past,  and  the  question  of  total  abstinence  has 
been  probably  the  most  widely  discussed  social  problem  for  more 
than  half  a  century.  That  excess,  as  compared  with  moderation 
in  the  use  of  alcohol,  is  prejudicial  in  every  way  is  a  proposition 
hardly  to  be  disputed.  And  many  authorities  who  have  given  the 
matter  careful  consideration  contend  that  even  as  moderation  is 
superior  to  excess,  so  is  total  abstinence  from  alcohol  superior  to 
moderation.  It  is  the  purpose  of  this  paper  to  examine  the  truth 
of  this  contention  in  regard  to  Mortality;  with  which  must  be 
closely  associated  the  questions  of  health  and  general  well  being. 
(2.)  In  our  daily  experience  we  know  that  of  all  the 
points  to  be  considered  in  connection  with  a  proposal  for  Life 
Assurance,  by  far  the  most  important,  in  the  majority  of  cases,  is 
the  question  of  '' habits",  by  which  general  term  ''habits^'  in  this 
connection  we  nearly  always  refer  to  the  use,  moderately  or 
otherwise,  of  alcoholic  beverages.  This  fact  gives  importance  to 
the  subject  from  a  technical  standpoint. 
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(3.)  Bat  if  any  further  apology  be  necessary  for  bringing-  this 
question  forward,  I  may  be  permitted  to  refer  to  the  remarks  of 
our  President  in  his  opening  address  last  session  in  which 
(pp.  369-370  of  the  Journal  for  January  1903)  he  points  out  that 
no  "Actuary  of  these  Societies^'  {i.e.,  Assurance  Societies  which 
distinguish  between  Abstainers  and  Non-Abstainers)  "  has  ever 
"  made  any  contribution  to  our  proceedings  giving  particulars  of 
*'  the  experience  of  so-called  Temperance  Sections.  It  is  much  to 
"  be  desired  that  we  should  have  detailed  information  on  a  matter 
"  so  important  ....  proving  with  minute  and  scientific 
"  accuracy  the  truth  of  the  oft  repeated  assertions  as  to  the  effect 
"  of  total  abstinence  upon  the  duration  of  life.'^  I  trust  the 
figures  I  have  now  the  privilege  of  submitting  to  you,  will  help  to 
fill  the  void  pointed  out  by  our  President. 

(4.)  Some  eighteen  months  back  the  writer  was  requested  by 
the  Directors  of  the  United  Kingdom  Temperance  and  General 
Provident  Institution  to  continue,  and  complete  to  the  end  of 
the  year  1901,  the  investigation  made  nearly  twenty  years 
previously  by  Mr.  R.  P.  Hardy,  into  the  mortality  arising  among 
the  Members  of  that  Institution  to  the  end  of  the  year  1882, 
with  special  reference  to  the  relative  mortality  of  Total  Abstainers 
from  alcoholic  beverages  and  Non- Abstainers.  This  work  has 
now  been  completed,  and,  by  permission  of  the  Institution's 
Directors,  the  results  are  embodied  herein. 

History  and  Practice  of  the  Institution. 

(5.)  It  is  necessary  to  give  some  account  of  the  Office  whose 
statistics  we  are  dealing  with.  The  United  Kingdom  Temperance 
and  General  Provident  Institution  was  founded  in  1840,  under 
the  name  of  the  United  Kingdom  Total  Abstinence  Life 
Association  (which  title  was  altered  about  a  year  later  to 
Temperance  Provident  Institution)  for  the  Mutual  Assurance  of 
the  lives  of  Total  Abstainers  only.  The  premiums  were  somewhat 
lower  than  those  now  charged,  and  were  not  intended  to  yield 
any  substantial  profit.  Its  first  Policy  was  dated  14  January 
1841,  and  was  granted  on  the  life  of  one  of  its  founders,  who 
died  so  recently  as  1896,  in  his  82nd  year. 

(6.)  In  1849,  Non-Abstainers  were  admitted,  and  the  present 
title  and  scale  of  premium  were  adopted  about  1851.  The 
same  premiums  have  since  been  charged  for  both  Abstainers  and 
Non-Abstainers,  the  former  receiving  any  advantage  arising  from 
their  superior  vitality,  in  the  form  of  additional  bonus. 
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(7.)  Persons  are  eligible  for  the  Temperance  Section  who  do 
not  take  alcohol  as  a  beverage  in  any  form.  The  continued 
adherence  of  the  assured  to  the  principles  of  Abstinence 
is  checked  by  an  annual  declaration  to  that  effect.  Such 
persons  are  described  throughout  this  paper  as  "Abstainers'^, 
"Temperance  Lives'',  or  "Teetotalers."  Persons  who  do  not 
come  within  these  conditions  are  eligible  for  the  "  General 
Section "  only,  and  are  herein  described  as  "  Non-Abstainers." 
If  an  Abstainer  cease  to  abstain  he  is  transferred  to  the  General 
Section,  and  on  the  other  hand,  policyholders  in  the  General 
Section  who  become  Abstainers  are  generally  eligible  for  transfer 
to  the  Temperance  Section.  The  effect  of  these  "Transfers"  on 
the  Mortality  of  the  two  sections  respectively  will  be  dealt  with 
later  on  in  this  paper,  but  it  may  be  here  stated  that  such 
transfers  are  not  made  if  the  assured  be  known  to  be  in 
bad  health  or  of  intemperate  habits,  and  transfers  from  the 
Temperance  Section  are  not  now  made  in  the  cases  of 
persons  over  70  years  of  age.  Moreover,  the  "  Transfers "  are 
comparatively  very  few  in  number.  A  complete  record  has  been 
kept  throughout  the  career  of  the  Institution  of  the  section 
(Temperance  or  General)  in  which  every  policy  has  been 
included  year  by  year,  and  of  any  transfers  between  those 
sections.  Some  125,000  Policies  have  been  issued  to  the  end  of 
1901,  including  Endowment  Assurances,  Joint  Life  Assurances, 
Annuities,  and  other  special  Policies. 

(8.)  The  same  care  is  exercised  in  admitting  a  new  applicant 
into  either  section  as  regards  family  history  and  personal 
condition.  But,  possibly  if  there  were  any  unfavourable  infor- 
mation on  either  of  these  points  the  case  may  have  a  better 
chance  of  acceptance  if  the  life  be  an  Abstainer.  It  should  thus 
be  made  clear  that  the  Temperance  Section  has  never  been 
favoured  or  nursed,  with  the  view  of  securing  more  favourable 
mortality  results,  either  by  the  admission  of  unexceptionable  lives 
only  in  the  first  instance  or  by  the  removal  or  transfer  of  inferior 
or  doubtful  lives. 

(9.)  As  far  as  it  is  possible  to  generalize  over  so  long  a  period 
as  61  years,  it  may  be  said  that  the  practice  of  the  Institution 
has  been  throughout  as  described  in  paragraphs  7  and  8.  The 
writer  can  speak  from  personal  knowledge  in  reference  to  the 
last  25  years,  and  from  information  derived  from  the  knowledge 
of  past  and  present  officials  extending  over  nearly  the  whole  of 
the  period  under  observation. 

Q  2 
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(10.)  Aqiiestion  of  importance  isthe  relative  pecuniary  positions 
of  the  persons  assured  in  the  two  sections  of  the  Institution. 
Table  I  shows  the  average  sum  assured  of  the  whole-life  partici- 
pating policies  in   force  at   each    quinquennial    valuation    from 

Table  I. 

Slioicing  ilie  average  Sum  Assured  in  the  Institution  in  force  at 
successive  Valuations.      Whole-Life  Participating  Policies. 


Year 

Abstainers 

Non-Abstainers 

£ 

£ 

1S65 

187 

198 

1870 

191 

205 

1875 

208 

220 

1880 

230 

232 

1885 

252 

246 

1890 

265 

264 

1895 

285 

289 

1900 

299 

321 

AvEEAGE  Sttm  ASSURED  iiuder  Whole-Life  Participating  Policies  as 
per  last  Valuation  Keturus  of  seveu  leading  Ordinary  Life  Offices, 
transacting  mainly  a  provident  class  of  business    ....         £575 

1865  onwards,  in  the  Abstainers'  and  Non-Abstainers'  Sections 
respectively.  It  will  be  seen  that  they  are  approximately  equal 
throughout,  although  the  Non-Abstainers  show  a  small  superiority. 
On  the  other  hand,  it  will  be  seen  hereafter  in  Tables  III  and  IV 
that  the  Abstainers  enter  at  a  rather  younger  average  age  than 
the  Non-Abstainers.  It  will  also  be  seen  that  the  average  sum 
assured  has  steadily  increased  in  each  section. 

From  these  figures  it  may  reasonably  be  assumed  that  the 
positions  in  life  of  the  assured  in  the  two  sections  are  much  the 
same,  and  this  view  is  confirmed  by  my  knowledge  of  the  working 
of  the  Institution's  business. 

In  the  same  table  I  have  shown  the  average  sum  assured  in 
force  iu  seven  selected  Offices  transacting  a  large  business, 
mainly  of  what  may  be  called  a  provident  character  as  distin- 
guished from  that  connected  with  Mortgages,  &c.  I  have  not 
included  any  of  the  "  Law "  Offices  or  any  Offices  effecting 
Industrial  business.  It  will  be  seen  that  the  average  is  nearly 
double  that  of  the  Institution  in  1900. 

Method  of  Dealing  avith  the  Data. 
(11.)  Particulars   of  each   Policy  issued  by  the   Institution 
were  taken  on  a  card  of  similar  form  to  that  used  by  the  English 
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Offices  in  the  first  (20  Offices)  experience  of  the  Institute  of 
Actuaries.  The  card  is  as  follows  :  the  letters  in  brackets  being 
added  here  for  reference. 


Pol.  No. 

Dept.             £ 

(") 

(b)                                         (c) 

With             Profits. 
(<0 

Nature  of  1 
Assurance  / 

Life 

Sex 

(/) 

to) 

Rated  up                  years 
CO 

How  rated  up 

(0 

Year  of  Entrv 

IS 

0) 

Year  of  Exit              ,„ 
True  age  at  Entry 

18 

(') 

True  age  at  Exit         n- 

(n) 

Mode  of  Exit 

{^') 

Cause  of  Death 

ip) 

Remarks 

y 

y 

{a)  Policy  Number.  Policies  for  every  number  from  1  to 
125,007  have  been  issued,  with  the  exception  of  330  numbers 
omitted  for  some  unknown  reason  in  the  year  1850.  The  cards 
were  therefore  mechanically  numbered  by  the  printer,  and  every 
Policy  thus  accounted  for.  The  final  disposal  by  lapse,  sufreuder, 
death  or  otherwise  was  ascertained  fVom  the  Policy  registers.  As 
a  further  check,  particulars  of  all  cancelments  were  taken  on 
separate  small  slips,  which  were  sorted  into  numerical  order  and 
collated  with  the  cards.     The  cards  which  then  remained  as  not 
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cancelled  were  compared  with  the  Registers  of  Policies  existing 
at  31  December  1901.  By  these  means  it  was  guaranteed  (1) 
that  every  Policy  was  included  in  the  observations ;  (2)  that  no 
cancelled  Policy  could  be  treated  as  still  in  force  ;  and  (3)  that 
all  the  deaths  were  included. 

[h)  Department.  This  is  for  office  purposes,  and  shows  the 
nature  of  the  Policy,  and  whether  in  the  Temperance  or  General 
Section. 

(c)  The  sum  assured. 

{d)  The  syllable  "  out "  was  added  for  non-participating 
Policies.  These  were,  however,  very  few  in  number,  being  less 
than  2  per-cent  of  the  whole.  (No  use  has  been  made  of  (c)  and 
[d)  in  the  present  investigation). 

(e),  (/),  and  {g)   These  items  do  not  call  for  any  explanation. 

[h]  Rated  up — years.  The  majority  of  "  Rated-up  "  Policies 
issued  since  1866  are  charged  with  a  decreasing  debt,  which 
extinguishes  itself  on  completion  of  the  expectation  of  life  at  the 
real  entry  age,  and  in  some  cases  earlier.  In  the  case  of  Endow- 
ment Assurances  the  debt  is  usually  extinguished  on  the  completion 
of  the  term  of  the  Policy,  that  term  being  generally  shorter  than 
the  expectation.  The  number  of  years  to  be  added  to  the  age,  of 
which  the  debt  is  assumed  to  be  the  equivalent,  is  inserted  in  the 
space.  In  some  few  cases  the  premium  corresponding  to  the 
advanced  age  has  been  paid.  Where  small  extras  for  Gout, 
Rheumatism,  Rupture,  &c.,  have  been  added  to  and  paid  with 
the  premium,  the  equivalent  number  of  years'  addition  to  the 
age  has  been  inserted  in  the  space.  In  the  case  of  females,  the 
extra  for  sex  has  in  all  cases  been  ignored  in  this  investigation. 

[i]  How  rated  up  ;  i.e.,  Whether  by  decreasing  debt,  or  by 
addition  to  the  premium.  But  no  distinction  has  been  made 
between  these  cases. 

ij)  and  {k)  Years  of  entry  and  exit.  These  are  calendar 
years.  In  the  cases  of  Policies  in  force  at  the  close,  [k)  was  of 
course  left  blank. 

(/)  The  difference  between  {j)  and  {k),  namely — the  duration 
of  the  Policy,  was  inserted  at  this  point.  If  the  Policy  were  in 
force  the  difference  between  the  year  of  entry  and  1901  was 
inserted  in  pencil  at  the  point  h  . 

[m)  This  is,  in  the  cases  of  lives  accepted  at  ordinary  rates, 
or  rated  up  on  the  debt  plan,  the  Office  age  next  birthday 
corresponding  to  the  premium.  In  cases  where  an  extra  is 
payable  with  the  premium,  it  is  the  true  age  next  birthday. 
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(»)  The  age  of  exit  is  obtained  by  adding  the  ''  duration  "  to 
the  age  at  entry.  If  the  Policy  were  in  force  this  age  was 
inserted  in  pencil  at  the  point  n'~. 

(o)  Mode  of  exit.  Void  (or  lapse).  Surrender  or  otherwise 
cancelled.  Matured  Endowment  (officially  called  Claim),  Transfer 
from  the  Temperance  to  the  General  Section  or  vice  versa,  or 
Death  were  marked  by  the  initial  letters  V,  S,  C,  T  and  D 
respectively.  Voids  were  dated  as  becoming  so  in  the  year  in 
which  the  premium  fell  in  default. 

{}))   Cause  of  death.     Xot  inserted. 

(12.)  Ages  and  period  at  which  the  Policy  was  "Exposed  to 
Risk.'^  For  Office  entry  age  x,  and  duration  n  years,  the 
exposure  was  half-a-year  at  age  (>r  — 1),  and  in  the  case  of 
Surrenders,  Transfers  and  ^Matured  Endowments,  half-a-year  at 
age  [x  +  n  —  l).  In  the  case  of  Deaths  and  existing,  a  full  year 
at  age  (a-|-"  — 1).  Under  Voids,  |th  of  a  year  at  age 
(^  +  ra  — 1).  Policies  being  renewable  on  the  first  days  of 
January,  April,  July  and  October,  they  must  go  void  on  one  of 
these  dates^  and  the  average  ex])osure  will  therefore  be  |tli  of  a 
year.  For  each  of  the  intermediate  ages  between  {x — 1)  and 
[V  +  n—lj  of  course  a  full  year's  exposure.  It  will  be  noted 
that  when  a  Policy  is  transferred  from  the  Temperance  to  the 
General  Section  it  passes  out  of  the  observations.  It  is  separately 
dealt  with  as  a  "  Transferred "  Policy  from  the  date  of  such 
transfer,  as  will  be  explained  later  on.  It  will  also  be  borne  in 
mind  that  the  general  effect  of  these  adjustments  is  to  very 
slightly  under-estiraate  the  exposures,  and  correspondingly  over- 
estimate the  rates  of  mortality.  The  effect  of  this  being  almost 
infinitesimal,  it  is  of  no  ))ractical  consequence. 

It  will  be  seen  that  the  Institute  of  Actuaries'  (1869,  20 
Offices'  Experience;  method  has  been  adopted  in  dealing  with  the 
ages  and  duration  of  the  Policies.  A  portion  of  this  investigation 
was  commenced  by  Mr.  R.  P.  Hardy  (with  the  assistance  of  the 
writer)  so  far  back  as  1883,  before  much  of  the  criticism  to 
which  that  method  had  been  subjected  had  appeared,  and  the 
work  has  naturally  been  continued  on  the  same  lines.  But  apart 
trom  this,  the  writer  ventures  to  express  his  opinion  that  the 
original  Institute  method  has  the  merit  of  simplicity,  and  is  very 
suitable  for  old  experiencf,  where  exact  data,  date  of  birth, 
death,  &c.,  cannot  be  obtained.  Given  the  Office  age  at  entry  (x) 
equivalent  to  the  premium,  the  calendar  year  of  entry  and  the 
calendar  year  and  mode  of  exit,  and  your  material  is  complete. 
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The  life  enters  at  age  (x  —  \').  If  he  die  or  retire  the 
following  year,  it  is  at  age  {x),  and  so  on.  Again,  an  important 
point  in  this  investigation  is  that  the  method  may  more  easily  be 
understood  by  persons  v^'ho  arc  interested  in  the  question  but 
have  no  knowledge  of  actuarial  technicalities. 

(13.)  The  cards  being  completed  they  were  sorted  into  firstly 
(fl)   Males  and  Females.     Then  each  sex  into 
(6)  Abstainers  and  Non-Abstainers.     Then 
(c)  Whole-Life    Policies ;      Endowment     Assurances    and 

others ;  and 
{d)  Healthy  and  rated-up  lives. 
(14.)  Of  this  material  by  far  the  largest  and  most  important 
two  divisions  are  those  of  Whole-Life  Policies  on  Healthy  Male 
Lives  of  Abstainers  and  Non-Abstainers  respectively,  and  it  is  on 
their  experience  that  our  main  conclusions  must  be  based.  The 
Female  experience  is,  naturally,  proportionately  small.  The 
experience  of  Endowment  Assurances  consists  very  largely  of 
recent  business,  and  of  a  large  proportion  of  short  term  Policies, 
and  as,  moreover,  the  bulk  of  such  business,  if  matured,  passes 
out  of  observation  at  ages  55  and  60,  the  results  based  thereon 
cannot  be  accepted  with  any  degree  of  confidence.  However,  the 
experience  of  these  minor  classes  is  given  for  what  it  is  worth. 

(15.)  The  cards  of  each  final  sub-division  to  be  investigated 
were  then  sorted  into  entry  ages  {x)  and  the  number  at  each 
entry  age  was  entered  in  Column  (2)  at  age  (^—1)  on  the 
following  form  : 


Age 

(X) 

(1) 

Entered  at 
Age  {X) 

(■2) 

Passed  fkom  Obsekvatiox  at  Age  (.i)  as 

Transfd. 
(3) 

Void 
(4) 

Surr'd. 
(i) 

Endow't. 

Matured 

(6) 

Died 
(T) 

Existing 
31  Dec.  1901 

(S) 

Sum  of 
Columns 
(3)  to  (8) 

m 

Brought 

forward 

from  Age 

(x-l) 

(10) 

(2) 

+  (3) +  (5) 

+  (6) 

(11) 

*(11) 

(12) 

f(4) 
(13) 

Exposed  to 

Risk 

(2) +  (10) 

-(12)-(18) 

(14) 

Died 

(7) 

(15) 

Rate  of 
Mortality 
(15)  :(14) 

(l(i) 

Age 
(a) 

(17) 
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The  same  cards  were  then  sorted  into  '•'  ^lode  of  Exit  ",  i.e., 
"  Transfer '',  ''Void",  "Surrender",  '•' Matured '^  '^  Deatli  ^^ 
or  "Existing^',  and  each  mode  of  exit  was  sorted  into  exit  ages. 
The  number  at  each  exit  age  [x  +  n)  was  entered  in  its  proper 
column  against  age  {x-\-n  —  \)  and  the  numbers  exposed  to  Risk 
at  each  age  were  obtained  by  the  method  indicated  in  the 
headings  of  the  remaining  columns  of  the  form  above. 

(16.)  The  results  put  forward  in  the  paper,  except  where 
otherwise  stated,  are  based  upon  the  entire  experience  of  the 
Institution  from  1841  to  1901  inclusive,  a  period  of  61  years.  It 
may  be  suggested  that  it  would  have  been  better  to  have  taken 
the'period  1863-1892,  or  the  last  30  years'  experience  1872-1901, 
as  agreeing  more  closely  with  the  0-^^  data.  I  venture  to  think, 
however,  that  the  Institution's  more  extended  experience  is 
better.  If  the  last  30  years  only  had  been  dealt  with  I  believe 
the  rates  of  mortality  deduced  therefrom  would  have  been  lighter 
than  those  based  upon  the  total  experience,  because  the  new 
business  would  have  formed  a  larger  proportion  of  the  whole. 
Later  on  is  given  the  experience  of  the  last  13  years'  new  business, 
showing  a  very  low  death  rate.  It  is  obvious  that  the  smaller 
the  proportion  of  old  business  combined  with  this,  the  lower 
would  be  the  rate  of  mortality.  But  the  most  important  point 
is  that  the  same  method  and  period  be  used  for  both  sections. 

(17.)  The  Total  Experience  of  the  Institution's  working  at 
various  dates  is  also  given  later  on. 

(18.)  The  experience  given  throughout  is  that  of  "  Policies  " 
and  not  "  Lives '';  that  is  to  say,  every  separate  Policy  on  one 
life  is  regarded  as  a  separate  risk.  The  writer  believes  that  the 
profession  does  not  now  insist  on  the  superiority  of  the"Lives'' 
method,  some  eminent  authorities  holding  that  if  duplicate 
Policies  issued  simultaneously  be  eliminated,  the  "  Policies " 
method  is  the  preferable  test.  An  experiment  was  made  at  an 
early  stage  of  this  investigation  in  reference  to  this  question.  In 
a  large  body  of  "  Policies  "  the  proper  corrections  for  duplicates 
were  made,  and  the  results  of  each  method  "  Policies ''  and 
"  Lives''  are  given  in  Table  I  a.  For  practical  purposes  these 
results  may  be  considered  identical  throughout  the  important 
periods  of  life ;  and  bearing  in  mind  the  great  labour  involved 
in  adjusting  the  cards  for  duplicate  Policies,  it  was  decided  to 
adhere  to  the  "Policv"  method. 
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Table   Ia. 

Shoicing  tlie    results  of  deajing   with   '^Policies'"   or 
a  MortalHi/  Investigation. 


Lives'^   in 


After  elimixatikg 

2S,3S3  Folic 

lES 

Dl"PUCATES  THERE  REM.UKED 

Ratio 

■26,358  Lives 

of 

Ages 

(4)to(7) 
xtOO 

Ages 

Exposed 
to  Risk 

Died 

Rate  of 
Mortality 
per lOO" 

Exposed 
to  Risk 

Died 

Rate  of 

Mortality 

per  lOO" 

(1) 

(•2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

-19 

2,4  a 

10 

•410 

2.331 

10 

•429 

96-6 

-19 

20-24 

8,306 

60 

•722 

8,134 

59 

•725 

99-6 

20-24 

25-29 

23,384 

153 

•654 

22,671 

143 

•631 

104- 

25-29 

30-34 

38,867 

312 

•803 

36,984 

298 

•806 

99-6 

30-34 

35-39 

47,309 

409 

•865 

44,270 

383 

•865 

100- 

35-39 

40-44 

47,471 

509 

1-072 

44,146 

472 

1^069 

100- 

40-44 

45-49 

41,636 

579 

1-391 

38,651 

531 

1-374 

101- 

45^9 

50-54 

32,126 

569 

1-771 

29,835 

514 

1-723 

103- 

50-54 

55-59 

21,912 

563 

2-569 

20,456 

512 

2-503 

103- 

55-59 

60-64 

13,200 

448 

3-394 

12,305 

416 

3-381 

100- 

60-64 

65-69 

6,848 

341 

4-980 

6,393 

320 

5-005 

99-5 

65-69 

70-74 

3,040 

226 

7-433 

2,801 

206 

7-356 

101- 

70-74 

75-79 

1,027 

120 

11-688 

933 

112 

12-000 

97-4 

75-79 

80&up. 

253 

56 

22-140 

224 

50 

22-330 

99-2 

80&up. 

All  Ages 

287,820 

4,355 

270,134 

4,026 

All  Ages 

The  Combixed   (Abstainers  and  Non-Abstainers) 
Experience. 

(19.)  Dealing  tirst  with  the  coinbiiied  mortality  of  Abstainers 
and  Non-Abstainers  under  AVhole-Life  Policies  on  Healthy 
Males  we  have  the  results  exhibited  in  Table  II.  Col.  4  gives 
the  actual  annual  Rate  of  Mortality  per-cent,  and  Col.  6  gives  the 
ratio  of  that  rate  (multiplied  by  100)  to  the  0^^  standard.  It  will 
be  seen  that  up  to  age  24?  the  experience  has  been  unfavourable  ; 
but  onwards  to  age  74  it  has  been  well  below  the  standard.  For 
the  group  of  ages  75-79  there  is  a  noticeable  increase — the  rate 
just  exceeding  the  standard ;  but  beyond  that  age,  with  an 
experience  of  some  700  deaths,  there  is  a  decided  i*ecovery. 
This  point  should  be  kept  in  view  in  connection  with  the 
Abstainers'  experience  as  shown  later. 
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Table  II. 

Healthy  Males.      Abstainers  ajid  Noj^-Abstaimers  combined. 
Whole-Life  Policies.     "  Transfers  to  "  excluded. 

Entrants  1841-1901.  Experience  1841-1901. 


Ages 

Exposed 

to 

Risk 

Died 

Rate  of 

Mortality 

per-cent 

per  annum 

unadjusted 

Adjusted 

O"  rate  of 

Mortality 

central 

ages  of 

groups 

Taking  O" 
as  100,  the 
Institution's 
combined 
rate  of 
Mortality  is 

Ages 

(1) 

(■-;) 

(3) 

(4) 

(3) 

i^) 

(7) 

-  9 

151 

1 

■662 

-  9 

10-14. 

1,641 

3 

•183 

•345 

53-1 

10-14 

15-19 

6,595 

40 

•607 

•375 

162- 

15-19 

20-24 

25,276 

136 

•538 

-431 

125- 

20-24 

25-29 

59,839 

290 

•485 

-523 

92-7 

25-29 

30-34 

93,520 

529 

•566 

•648 

87-3 

30-34 

35-39 

115,203 

735 

•636 

•804 

79-3 

35-39 

40-44 

123,027 

949 

•772 

1^001 

77-1 

40-44 

45-49 

117,308 

1,231 

1-050 

r277 

82-2 

45-49 

50-54 

103,079 

1,455 

1^411 

1-693 

83-4 

50-54 

55-59 

82,853 

1,721 

2-077 

2-338 

889 

55-59 

60-64 

60,424 

1,796 

2-972 

3-344 

88-9 

60-64 

65-69 

39,698 

1,878 

4-730 

4-900 

96-5 

65-69 

70-74 

22,182 

1,500 

6762 

7-281 

92-9 

70-74 

75-79 

10,131 

1,119 

11-050 

10-882 

102- 

75-79 

80-84 

3,236 

512 

15^820 

16-240 

97^4 

80-84 

85-89 

680 

145 

21^330 

24-001 

88-9 

85-89 

90-94 

104 

30 

28-850 

34-788 

82-2 

90-94 

95-99 

6 

1 

16-660 

48-276 

345 

95-99 

All  Ages 

864,953 

14,071 

1 

All  Ages 

Mortality  of  the  Non-x\bstainers. 
(Whole-Life  Healthy  Males.) 

(20.)  Coming  now  to  the  classification  of  the  Institution's 
members  into  "Abstainers"  and  "Non-Abstainers"  we  shall 
deal  first  with  the  Mortality  among  the  Non-Abstainers  Healthy 
]\Iales,  AVhole-Life  Policies.  There  were  31,776  of  these  passing 
through  466,942  years  of  life.  Of  these  8,947  died.  Their 
complete  experience  is  shown  in  Table  III  and  the  summary 
thereof.  It  will  be  seen  that  the  Mortality  among  the  Non- 
Abstainers  in  the  Institution  during  the  younger  ages  (say  to 
age  34)  was  in  excess  of  the  0"*^,  but  for  all  the  higher  ages,  and 
throughout  the  more  important  part  of  the  Mortality  Table,  it 
shows  a  remarkable  agreement  with  the  0^  rate.  Taking  the 
Expected  Deaths  according  to  the  0^^  Table  (obtained  by 
multi])lying  the  actual  exposures  by  the  0^^  rate  of  Mortality — 
a  method  which,  if  not  theoretically  correct,  will  serve  our 
purpose)  we  find  the  total  from  age  35  upwards  to  be  8,414,  the 
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actual  deaths  being  8^377,  a  difference  of  less  than  one-half 
per-cent,  while  for  some  of  the  individual  quinary  groups  of  ages 
the  numbers  are  identical.  It  will  be  fair,  therefore,  to  assume  the 
0-^  as  a  standard  representing  the  MortaUty  in  the  Institution  of 
Healthy  Males  who  are  not  Abstainers. 
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Mortality  of  the  Abstainers. 
(Whole-Life  Healthy  Males.) 

(21.)  We  now  an-ive  at  the  main  subject  of  this  paper,  the 
Mortality  of  Abstainers.  We  have  29,094  Whole-Life  Policies 
passing  through  398,010  years  of  life.  Of  these  5,124  died. 
Their  complete  experience  is  shown  in  Table  IV  and  the  summary 
thereof.  We  see  that  for  ages  below  20  the  mortality  is 
considerably  above  the  0^  standard,  and  for  the  quinary  groups 
of  ages  20-24  it  is  also  distinctly  higher  than  the  0^^  But  for 
ages  25  and  onwards  up  to  age  74  the  results  are  much  in 
favour  of  the  Abstainers.  This  advantage  increases  up  to  the 
group  of  ages  40-44,  when  it  is  at  its  maximum,  being  under 
55  per-cent  of  the  0-"  rate.  After  that  age  the  rate  very  slowly 
approximates  to  the  standard,  being  7\\  per-cent  at  ages  55-59 
and  85  per-cent  at  the  ages  70-74.  For  the  group  75-79  the 
Abstainers'  rate  is  in  excess  of  the  0-^,  but  for  the  remainder  of 
life  it  is  distinctly  below.  In  general  terms  we  may  say  that  the 
feature  of  the  Abstainers'  Mortality  is  a  great  saving  after  early 
manhood  throughout  all  the  working  years  of  life  ;  which  saving 
increases  up  to  middle  age,  and  gradually  rises  to  the  normal 
rate  of  healthy  life  as  old  age  is  reached  at  say  ages  70  or  75. 

For  the  group  of  ages  74-79  the  rate,  as  already  pointed  out 
is  well  above  the  standard ;  and  this  peculiarity  is  exhibited,  to  a 
greater  or  less  degree,  in  all  classes  of  Policies,  as  will  be  shown 
hereafter.  This  would  be  consistent  with  a  general  deferment 
of  Mortality  consequent  on  a  prolongation  of  the  working  years 
of  life.  The  additional  deaths  that  would  have  taken  place 
between  the  ages  of,  say,  25  and  75,  if  the  normal  rate  of 
Mortality  had  prevailed  between  those  years,  are  postponed  to 
appear  after  the  latter  age.  And  it  is  evident  that  in  the  five 
years  immediately  following  that  age,  namely,  during  ages  75-79, 
an  undue  proportion  of  these  lives  have  fallen  in.  But  under 
normal  conditions,  i.e.,  if  the  0^  rate  had  prevailed  throughout, 
they  would  have  died  earlier.  It  will  be  seen  that  the  expected 
deaths  by  the  0^^  Table  at  ages  75-79  were  474,  the  actual  being 
505.  But  if  we  take  all  ages  over  74  to  the  end  of  life,  the 
expected  deaths  were  792,  the  actual  being  790. 

(22.)  In  regard  to  the  younger  ages  below  25,  we  have  already 
seen  in  paragraph  (20)  that  the  experience  of  the  Non-Abstainers 
has  also  been  unfavourable.  So  far  we  have  compared  the 
Abstainers'    experience    with  the  0'^  standard.     Column   (9)   of 
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Table  IV  (summary)  gives  a  comp.iri  son  of  the  Abstainers' experience 
with  that  of  the  Non-Abstainers  actually ;  and  although  for  ages 
below  19  the  Non- Abstainers  show  a  superiority, yet  for  the  group  of 
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ages  20-24'  the  Abstainers  have  the  advantage.  Briefly,  we  may  say 
that  althouirli  the  Abstainers^  results  below  age  25  are  inferior  to 
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the  O'*^  standard,  they  are,  however,  better  than  those  of  the  Non- 
Abstainers.  For  the  remaining-  years  of  hfe  the  ratios  are  much 
the  same  as  in  the  O^'^  comparison. 

(23.)   In  Table  V  we  have  the  rates  of  Mortality,  Abstainers 
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and  Non-Abstainers,  Whole-Life,  Healthy  Males,  excluding  the 
first  five  years  of  assurance  from  the  experience;  i.e.,  corresponding 
to  the  H^"'  and  0^^''  Tables.    The  Abstainers  and  Non -Abstainers 
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are  compared  with  one  another,  and  each  with  the  two  standard 
Tables.  The  Abstainers  here  show  as  marked  a  superiority  as  in 
the  complete  experience. 
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In  Table  VI  are  the  rates  of  Mortality  during  the  complete 
period  1841-1901  of  the  Healthy  Male  Assurers  who  entered 
before  1889,  i.e.,  excluding  the  new  business  of  the  last  13  years 
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1889-1901.  The  0^  and  0^'<^)  rates  are  shown  for  convenience, 
but  they  do  not  admit  of  a  direct  comparison.  The  ratios  of  the 
Abstainers  to  the  Nou- Abstainers  are  given  in  Column  (8). 


>< 


o 

i-H 

cs 

o 

I-l 

o 

1 

iH 

rH 

1 

Ti< 

1—1 

(/) 

rt< 

iH 

00 

iH 

W 

CO 

S 

e 

•<* 

•sa 

Sin 

s 

*^ 

K]  J^ 

S 


5^   ^ 


f^ 


i^    ■ 
..J     ^ 


'^  ^ 


P^ 


05-*OJ"*C5-^C5'^05-<TO-*Ci-5*O^C5-n<Ci 

OJ      1 

o 

I 

r-li-H(M<NWCO'5'-*lOlO?DCOX>J>aOC30C5(X 

to 

io 

IIIIIJIIIIIIIIIIIII 
OlOOiOO"30»00"30LOOOO»00  10 

<; 

i-ir-ic^s^coco-^-^wioccot-t^aooooJoi 

< 

.      -r. 

"^■^ 

7-  '~ 

'z  - 

OOOOOC>OvnrHC<!OJC<lCO(MC3 

o  '      =  -S  5 

;^ 

.OiOC<lpOprHCOOOt^CQ;OT-(t>- 

""      SS'z 

:i^f3Tt<"hi^«'^ocbc<!,^i)6oa>'h 

X     '         1^    X    CD 

■**-' 

■■itiocoi-ccoaoooot^ooooor-cDo 

< 

.^  ^ 

,_  rt  ^  ^  ^       _ 

- 

o 

-         « 

1 

£'5 

01>0'*aO'<*<rHl>Or-lOa500T-(050 

s 

^ 

c  c 

^ 

.       .■5j<05Tj<C0C>pC5r-t^TtiOi-ip<M(M.^ 

11 

.^ 

■  cicocii^n^ct'^i^i^-iiiiiCir-icDaa 

H 

'*^ 

mONCDir5O'<tiOi0i0I>OO00Tl<»-l 

.c  a 

lO             rH                                                                                                                     ^ 

X 

.Tr<JXMM^OOl>C5CO-^OXaOT?oxi> 

S 

^  ■>!  cc  ^ 

c  'r-     'r-  •" 

iisJ 

eQOrJ<C<lOOOOO'^COOOO!>0 

^^ 

.       .;OOTj<OOt-OOiOOP5C5C3COOOO      . 

inn 

CO 

rooooo.^orti'^iMOTfiTOojw     : 

^"^ 

oo'*i'S<'*iOiooi>oi>i-cotoe<j 

^M  ^-^  =. 

1-H    tH            1^ 

^<     -<^ 

! 

XNOic—O'MOcqcjco.-iOcDcc 

^  S  "^ 

.     .     .o-Ht^M  —  :owXCOr-xxwxw     . 

t^ 

•    ;    ;«)oxcio?c;i>o>pocofci>i«fo    - 

1 

'"S"! 

-H   f-(   M 

< 

r- 

i-4i-H05>OTfii~5Ni-H-<TilOO-^lOl>CC 

t> 

i^ 

35 

^ 

i-ioqoociioio-^ioLOO'^r-i         : 

0 

5 

^ 

^ 

»-H           i-H   rH  rH  »— i   f—t                                      I 

N 

< 

rH 

1 

^        % 

Xi>Ol>0i0OL1C5O'Nl>i0NW'MX 

rH 

X           /« 

rHC0XM-7lC0I>'NC0^1O-*0O0rH        . 

IM 

o  ox 

o 

,-(  c  n  ^  a  t>-^tc  n  tc^x-^oi  C:  yi  r- 

« 

^•^  V2 

—   m"  lO  t-T  x' X"  l>  IS  CC  C<f  r-" 

CO 

'    s 

lO 

^^^1 

Omi>-*'7lrHXtC0500  0Xl>Tflt^ 

^  ^  s  ^ 

.        .OOt*OMrH-^-ri'c*(M£^^J>X0>.t^ 

.SJvs 

C^ 

:O7'O-^^»Opf0C5Cpt-^t-rHOrH       ; 

d  fe  ti  == 

— 

■fq .^.^.MOO-^OCOiHtH 

rH  I-H  rH  -^ 

z           -3 

.        .  r-H    rH    CI  «0  1>  CO    M  ■<?  VO  t>.  Tjt  O   O   O  X  1>        . 

00 

« 

.                rH  ffq -^  T?  t^  t>  i>  C5  i>  i>  eo 

■* 

a 

a 

CD 

i    1     ^ 

US^Ot^Cl-^XtOXt^rH-HrHOOXOt^ 

OS 

N  M5 'a  (N  CO  rH   N  T?-  x>.  c:  -H  O  t-  lO  C<l   CO  rH       . 

Ift 

e  0.2 

c? 

N  eo  05^  i-T^  o_  X  q,  ire  0^  ire  "^^  w  5^1             : 

x^ 

g.-g 

r- "  yi  co"  i>  i>  i>  ire"  ■<?'  N  r^ 

X 

05'*05-^05-^05-^0'a05-aC5-^0'^Oi-^05 

be 

< 

^ 

l-HrHCQNCSW-^TfllOireCOCOt^t^XXOJOl 

lllllllllllllllllll 
0»oOireoooiooiooireOu50ireO»re 

r-lrHIMeqcOCO-^THioioCOCOX>X>XXa50i 

<u 

1904.]  uf  Abstainers  and  Nun-Abstainers.  233 

Table  VII  shows  the  experience  of  the  same  body  during  the 
vears  1<S89   1901  only,  i.e.,  after  the  exclusion  of  new  business. 

Table  VIII  gives  the  experience  of  new  entrants  only  during 
the  years  1889  1901. 

Tables  V,  VI,  VII  and  VIII  are  "Select"  experience  of 
Whole-Life  Policies  on  Healthy  Males,  and  are  each  parts  of  the 
general  experience  given  in  Tables  III  and  IV.  In  each  of  these 
divisions  the  superior  vitality  of  the  Abstainers  is  conspicuous. 

Rated-up  Lives. 

(24.)  Table  IX  gives  the  experience  of  '^  Rated-up "  Lives 
Whole-Life  Policies  at  their  true  ages. 

Table  X  of  the  same  lives  at  the  ages  corresponding  to  the 
ratings. 

These  are,  of  course,  a  separate  body  of  persons  from  those  in 
the  preceding  Tables;  but  the  superiority  of  the  Abstainer  is  still 
evident  in  both  Tables. 

Endowment  Assurances. 
(25.)   Table  XI  gives  the  rates  of  Mortality  under  Endowment 
Assurances   Healthy  Males  over  the  entire  period   1841-1901. 
Here,  again,  the  Abstainers  show  the  best  results. 

Females. 

(26.)  Table  XII,  Whole-Life  Policies,  Healthy  Females  :  The 
H""  Table  being  taken  as  a  standard.  The  difference  between  the 
Abstainers  and  Non-Abstainers  is  not  so  marked  as  among 
the  Males.  The  Abstainers  are  generally  as  much  superior  to 
the  Standard  H^  as  are  the  Male  Abstainers  to  the  0^^,  but  the 
Female  Non-Abstainers  are  also  superior  to  the  Standard,  though 
to  a  less  extent  than  the  Abstainers.  It  is  not  unreasonable  to 
assume  that  the  Female  Non-Abstainer  of  the  assuring  class  is 
more  temperate  and  careful  in  her  habits,  i.e.,  more  closely 
approaches  the  Abstainer,  than  does  the  corresponding  Male,  and 
this,  I  suggest,  as  the  reason  of  her  greater  comparative  vitality. 

(27.)  Table  XIII  shows  in  a  form  convenient  for  comparison 
the  ratios  (multiplied  by  100)  of  the  Abstainers'  rate  of  Mortality 
to  that  of  the  Non-Abstainers  in  the  various  classes  given  in 
Tables  IV,  V,  VI,  VIII,  IX,  X,  XI,  and  XII.  It  may  be 
read  thus  in  any  class,  taking  Column  (2)  as  an  example.  Of  100 
persons,  Non-Abstainers,  dying,  of  the  ages  50-54.  according  to 
the  experience  only  62  would  die  among  a  similar  body  of 
Abstainers. 
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(28.)  It  will  be  noticed  how  closely  the  ratios  resemble  one 
another  in  their  general  results.  The  curious  temporary  increase 
in  the  Abstainers'  rate^  as  compared  with  the  standard  in  the 
group  of  ages  7-4-79,  and  the  recovery  at  the  later  ages  is  clearly 
shown  in  e\ery  class  of  Policy. 
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The  main  results  of  the  principal  divisions,  namely  : 

Healthy  Males — Whole-Life  Policies, 

Do.  Endowment  Assurances, 

Rated-up  Males, 

Healthy  Females, 
as  compared  with  the  Non-Abstainers'  standard  of  each  division, 
are  exhibited  in  pictorial  form  in  Diagram  1.  It  will  be  seen 
that  40  degrees  of  the  ordinates  have  been  omitted  to  save  space. 
The  curves  indicated  by  the  several  lines  all  take  the  same  form. 
Approaching,  and  sometimes  exceeding,  the  standai*d  of  the 
Non-Abstainers  at  the  younger  ages,  they  show  a  very  great 
superiority  throughout  middle  life,  and  approximate  to  the 
standard  again  in  old  age.  It  should  be  noted  that  the  curves 
cannot  be  compared  with  one  another. 

(29.)  Table  XIV  gives  the  rates  of  Mortality  of  Healthy  Males, 
Whole-Life  Policies,  from  1841  to  the  close  of  the  years  1882 
and  1888,  in  both  the  Abstainers'  and  Non -Abstainers'  Sections 
respectively,  and  compares  these  rates  with  those  of  the  full 
period  1841-1901.  The  general  improvement  in  both  sections  is 
very  obvious,  thus  confirming  my  belief,  expressed  in  paragraph  16, 
that,  had  a  more  recent  section  of  the  Institution's  history 
been  dealt  with,  the  results  deduced  would  have  been  even  more 
favourable  than  those  now  shown. 

On  the  Effect  of  Transfers  between  the  Abstainers' 
AND  Non-Abstainers'  Sections. 

(30.)  In  Tables  III  and  IV  only  original  entrants  are  included, 
as  stated  in  the  headings  thereof.  "Transfers  to"  either  section 
are  excluded  altogether,  and  "  Transfers  from "  are  treated  as 
having  passed  from  observation  at  the  time  of  transfer. 

It,  has  been  suggested  by  persons  not  conversant  with  the 
working  of  the  Institution  that  a  large  proportion  of  the  lives 
transferred  from  the  Abstainers'  to  the  Non- Abstainers'  Section 
may  be  in  poor  health  or  of  doubtful  habits ;  and  that  the 
Mortality  of  the  Abstainers'  Section  is  thus  lightened,  and  that 
of  the  Non-Abstainers'  Section  correspondingly  increased  by  such 
transfers.  In  other  words,  it  is  supposed  that  when  an  Abstainer's 
health  deteriorates,  if  he  take  alcohol  he  is  transferred  to  the 
Non-Abstainers'  Section  to  die,  and  his  death  is  included  in  the 
latter  section.  Now  (A)  an  Abstainer  is  allowed  to  take  alcohol 
temporarily  as  a  medicine  bona  fide,  and  (B)  he  is  not  transferred 
if  he  be  known  to  be  in  bad  health  or  of  intemperate  habits. 
(In  the  latter  case   (B)    a  record   is    made    in   the  Institution's 
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Registers  that  he  is  to  receive  Non-Abstainer's  rate  of  Bonus 
only.)  But  apart  from  these  facts  the  transfers  have  been 
so  few  that  their  effect  can  be  but  insignificant.  Table  XV 
shows   the  numbers  transferred  year  by   year  between  the  two 
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sections  under  Whole-Life  Policies^  and  also  the  number  of  such 
Policies  in  force  at  certain  dates.  The  increase  in  the  transfers 
from  the  Temperance  to  the  General  Section  in  the  years  1900 
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and  1901,  was  due  to  the  issue  of  move  definite  and  detailed 
instructions  on  some  points  on  which  it  was  found  there  had 
been  some  doubt  and  variation  in  practice  in  difi'erent  districts. 
It  is  practically  certain  that  many  of  those  who  declined  to  sign 
the  declaration  were  really  Abstainers,  and  they  may  apply  for 
re-transfer  later  on.  Be  this  as  it  may,  it  is  obvious  that  the 
operations  of  these  particular  years,  1900  and  1901,  cannot  have 
any  material  eifect  on  the  aggregate  experience  1841-1901. 

A  second  set  of  cards  was  prepared  for  these  transferred  cases 
on  which  the  year  of  entry  and  age  at  entry  were  respectively  the 
year  of  transfer  and  the  corresponding  age.  They  were  then  dealt 
with  independently  in  their  new  section  in  the  form  given  in  par.  15. 
The  full  statistics  relating  to  them  are  given  in  Tables  XVI  and 
XVII.  It  will  be  seen  that  the  number  of  entrants  in  Tables 
XVI  and  XVII  diiFers  from  the  exits  by  transfer  in  Tables  IV 
and  III  the  reason  being  that  some  of  the  former  are  re-transfers 
and  a  few  of  the  latter  are  transfers  to  a  different  class  of  Policy  ; 
for  example,  from  Whole-Life  to  Endowment  Assurance. 

(31.)  In  Table  XVIII  are  shown,  in  respect  of  lives  trans- 
ferred from  the  Abstainers'  to  the  Non-Abstainers'  Section,  the 
following  rates  of  JMortality, 

[a)  Among  the  transferred  cases  only. 

{b)   Combining  these  cases  with  the  section  to  which  they 

are  transferred.     In  practice  they  are  so  combined. 
(c)   Combining  the  same  cases  with  their  original  section ; 
i.e.,  treating  them  as  if  they  had  not  been  transferred 
at  all. 

Table  XIX  gives  similar  information  in  regard  to  transfers 
from  the  Non- Abstainers'  to  the  Abstainers'  Section. 

(32.)  Now  what  has  been  the  effect  of  these  transfers 
on  the  Non- Abstainers'  Mortality?  If  we  refer  to  Columns  2 
and  6  of  Table  XVIII  we  see  that  the  general  rate  of  Mortality 
of  these  transferred  lives  has  exceeded  what  may  be  termed 
the  normal  rate  of  Mortality  of  the  Non-Abstainers.  But 
on  referring  to  Columns  3  and  7  of  the  same  Table,  we  see 
that  when  the  exposures  and  deaths  of  the  transfers  are  combined 
with  those  of  the  general  body  of  Non-Abstainers,  the  numbers 
of  the  former  being  small,  no  appreciable  eflfect  is  made  on  the 
latter.  This  combination  is  what  actually  takes  place  in  practice, 
and  it  is  important  that  its  operation  should  be  fully  understood. 

(33.)  I  venture  to  state  that  the  ratios  in  Column  7  of  Table 
XVIII    are    a    complete    refutation    of    the   suggestion    that    the 
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Mortality  of  the  Non- Abstainers  has  been  increased  by  the 
importation  into  their  ranks  of  unhealthy  withdrawals  from  the 
Abstainers'  Section. 

(34.)  A  minor  question  is — Are  the  Non- Abstainers  injured 
by  the  withdrawal  of  their  select  lives  who  may  become 
Abstainers  ?  Passing  the  indirect  suggestion  by  this  question 
that  Abstinence  is  beneficial,  we  refer  to  Columns  4  and  8  of 
Table  XVIII,  which  show  what  the  Mortality  of  the  Non- 
Abstainers  would  have  been  had  the  lives  transferred  not  been 
withdrawn.  Again  we  see  that  the  results  are  not  materially 
influenced. 

(35.)  Conversely,  what  has  been  the  effect  of  the  transfers  on 
the  Abstainers'  Section  ?  The  chief  question  in  this  connection 
is — "  Has  the  Abstainers^  Section  been  relieved  by  the  withdrawal 
of  the  lives  transferred  to  the  Non-Abstainers'  Section  ?  "  We 
have  already  seen  (paragraph  32)  that  the  mortality  among  these 
has  been  rather  in  excess  of  that  of  the  Non-Abstainers.  Still 
more  must  it  be  in  excess  of  the  Abstainers^  normal  Mortality. 
Columns  4  and  8  of  Table  XIX  show  to  what  extent  the 
Abstainers'  Mortality  would  have  been  increased  had  these  lives 
not  been  withdrawn.  We  see  (col.  8)  that  there  has  been  an 
increase,  and  had  the  numbers  so  withdrawn  been  large,  the 
relief  enjoyed  by  the  Abstainers'  Section  must  have  been 
considerable.  Columns  2  and  6,  and  Columns  3  and  7  of 
Table  XIX  show  respectively  the  Mortality  of  transfers  to  the 
Abstainers'  Section,  and  of  the  combination  of  these  transfers 
with  the  Abstainers  generally.  It  is  interesting  to  compare 
Column  2  of  Table  XVIII  with  the  corresponding  Column  2  of 
Table  XIX,  showing  the  relative  mortality  of  those  transferred 
from  the  Abstainers'  Section,  and  those  transferred  thereto. 

Monetary  Tables  Based  upon  Abstainers'  Mortality. 
(36.)  From  the  data  given  in  Table  IV  (Healthy  Male 
Abstainer's  Whole-Life  Policies,  Aggregate  Experience  1841- 
1901)  a  Mortality  Table  (which  I  call  T^)  has  been  prepared. 
It  was  assumed  for  ages  below  23  that  q^  (T-")  was  equal  to 
?x+2  (0^^),  and  for  ages  75  and  upwards  that  the  T^  rate  was  the 
same  as  the  0^^  For  ages  23-74  the  Abstainers'  Mortality 
(Healthy  Males  Table  IV)  was  followed,  and  graduated  by  a 
simple  "  graphic  "  method,  for  which  no  mathematical  accuracy 
is  claimed.  The  functions  4,  dxjPxi  Hx)  and  the  Commutation 
Columns  (with  3  per-cent  interest)  D^  and  N^.  are  given  on  Table 
XXI.     In  Table  XXII  are  given  for  quinary   ages  the  values  of 
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^x)  (ix,  ai^d  1\}  also  125"  P.ifor  comparison  with  the  Office  Whole- 
Life  Premiums  of  the  Institution,  which  are  Carlisle  3  per-cent 
with  25  per-cent  loading.  It  will  be  observed  that  the  difference 
between  these  Office  premiums  and  the  loaded  T"^^  premium  is, 
roughly,  constant. 

(37.)  In  Diagram  II  are  shown  the  approximate  curves  of  the 
function  l^  according  to  the  T-^  and  0^  Tables,  the  abscissae 
being  the  ages,  and  the  ordinates  the  numbers  living.  In  Table 
XX  are  shown  out  of  100,000  living  at  the  ages,  10,  20,  30,  &c., 
the  numbers  surviving  to  the  succeeding  decennial  ages  according 
to  the  T-^  and  0-^^  Tables,  also  the  additional  survivors  by  the 
former  Table  at  those  succeeding  decennial  ages.  This  Table 
should  be  read  thus,  of  100,000  living  at  age  10,  82,853  would 
survive  to  age  50,  according  to  the  Institution's  Temperance 
Mortality  Experience.  But  according  to  the  experience  of 
ordinary  Healthy  Assured  Liv^es  (0-^)  only  76,185  would  survive, 
showing  6,668  additional  survivors  on  the  Temperance  Experience. 
Or,  out  of  100,000  persons  living  at  age  30,  78,089  would 
survive  to  age  60  on  the  Temperance  Experience,  and  67,513  on 
the  Ordinary  Healthy  Lives'  Experience,  showing  10,576 
additional  survivors  on  the  Temperance  Experience. 

(38.)  The  general  increase  in  length  of  life  which  may  be 
claimed  as  following  on  the  practice  of  abstinence  may  be  best 
presented  in  a  popular  form  by  a  consideration  of  the  function 
ex,  Table  XXII.  At  age  30,  when  a  man's  constitution  and 
habits  of  life  may  be  considered  as  settled,  we  find  the  average 
number  of  years  enjoyed  thereafter  by  Non- Abstainers,  according 
to  the  0-"  Table,  to  be  35*1 .  But  according  to  the  Abstainers' 
Table  it  is  38'8  years,  an  increase  of  nearly  11  per-cent.  At  age 
40  these  figures  are  respectively  27'4  years  and  30'3  years, 
also  an  increase  of  nearly  11  per-cent. 

If  an  increased  collective  vitality  (and  what  may  reasonably 
be  associated  with  it,  namely,  increased  working  capacity)  to  the 
extent  of  over  10  per-cent  be  an  advantage  to  the  community, 
these  figures  should  be  a  striking  testimony  of  the  benefits  that 
would  arise  from  a  general  adoption  of  total  abstinence  at  an 
early  age,  and  the  retention  of  the  practice  through  life. 

(39.)   In  conclusion,  if  it  be  granted — 

(a)  That  the  average  pecuniary  positions  of  the  Abstainers 
and  Non-Abstainers  assured  in  the  Institution  are 
approximately  equal ;  or,  in  other  words,  that  they 
belong  to  the  same  social  class ; 
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{b)  That  the  Members  of  the  two  sections  are  admitted^ 

and  afterwards  dealt  with  on  equal  terms  ; 
(c)  That  the  methods  used  by  me  in  this  investigation  are 
correct ; 
then^  bearing  in  mind  that  the  point  chietly  in  view  in  this 
paper  has  been  to  compare  the  Mortality  of  a  body  of  Abstainers 
with  that  of  a  similarly  circumstanced  body  of  Xon-Abstainers, 
I  submit  that  the  data  now  put  forward^  and  the  results  deduced 
therefrom,  prove — 

Firstly  :  That  the  Non-Abstainers  assured  in  the  Institu- 
tion are  good  average  lives,  generally  equal  to  the 
best  accepted  standard  of  assured  life,  namely,  the 
0^  Table. 
Secondly  :  That  the  Abstainers  show  a  marked  superiority 
to  the  Non- Abstainers  throughout  the  entire  working 
years  of  life,  for  every  class  of  Policy,  and  for  both 
sexes,  however  tested. 
Thirdly :    That    this    superiority    has    not   been    brought 
about  by  the  operation  of  the  "  Transfers  "  between 
the  two  sections. 
Fourthly :  That  the  financial  working  of  the  Institution 
in  the  allotment  of  Bonuses  as  between  the  Abstainers' 
and  Non-Abstainers' Sections  has  not  been  influenced 
bv  such  transfers. 
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Table  III. 

Healthy  Males.     Non-Abstainees. 

Whole-Life  Policies.     "  Transfers  to  "  excluded. 

Entrants  1841-1901.  Experience  1841-1901. 


Carried 
forward 


Entered 

at 
Age  (x) 


3 

6 

8 

10 

17 

37 

29 

35 

49 

63 

64 

100 

117 

173 

241 

379 

570 

827 

943 

1,042 

1,107 

1,181 

1,264 

1,285 

1,419 

1,367 

1,306 

1,389 

1,238 

1,267 

1,218 

1,147 

1,039 

1,032 

976 

860 

810 

797 

687 

690 

570 
525 
461 
392 
447 


29,187     942 


Passed  from  Observation  at  Age  (k)  as 


Existing 

31  Dec. 

1901 


Trans- 
ferred 


(3) 


10 
10 
14 
22 
16 
15 
25 
31 
41 
30 
29 
41 
35 
34 
47 
33 
47 
41 

58 
34 

46 
39 
37 
42 
40 
36 
30 
38 


Void 


(4) 


1 

4 
4 
8 
6 
9 

7 

14 

21 

31 

43 

61 

99 

130 

181 

256 

257 
287 
324 
311 
306 
343 
311 
332 
341 
359 
335 
331 
314 
268 
301 
273 
255 
259 
220 
190 
205 
172 
171 
146 
119 


Surren- 
dered 


(5) 


2 

2 

1 

3 

3 

1 

5 

8 

9 

12 

24 

16 

32 

27 

35 

49 

53 

52 

59 

71 

93 

100 

100 

74 

100 

87 

96 

97 

92 

108 

122 

100 

111 

115 

89 

94 

82 


Died 


(ti) 


2 

1 

4 

3 

6 

10 

13 

18 

16 

22 

18 

35 

33 

49 

51 

55 

89 

78 

66 

85 

103 

97 

97 

113 

150 

114 

135 

107 

139 

165 

148 

160 

190 

183 


7,606  2,124  2,556  3,502 


(7) 


3 
10 
6 
8 
16 
17 
30 
46 
43 
60 
59 
71 
80 

83 
89 
92 
100 
119 
125 
104 
129 
127 
144 

137 
152 
164 
163 
217 
228 
216 
214 
232 
216 


Exposed 

to 

Risk 


(8) 


2 
6 

12 

21 

33 

59 

85 

112 

144 

190 

243 

310 

394 

505 

652 

891 

1,251 

1,787 

2,451 

3,136 

3,850 

4,605 

5,393 

6,195 

7,056 

7,903 

8,691 

9,476 

10,154 

10,741 

11,321 

11,833 

12,272 

12,662 

13,018 

13,250 

13,396 

13,535 

13,586 

13,656 

13,584 

13,401 

13,218 

12,991 

12,737 


280,808    2,556 


Died 


(9) 


2 

1 

4 

3 

6 

10 

13 

18 

16 

22 

18 

35 

33 

49 

51 

55 

89 

78 

66 

85 

103 

97 

97 

113 

150 

114 

135 

107 

139 

165 

148 

160 

190 

183 


Rate 

of 

Mortality 


(10) 


•01709 


00645 
00254 
00793 
00460 
00674 
00799 
00728 
00734 
00510 

00571 
00391 
00649 
00533 
00695 
00645 
00633 
00939 
00766 
00615 
00751 
00870 
00790 
00766 
00868 
01132 
00851 
00997 
00788 
01018 
01215 
01105 
01211 
01463 
01438 
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Pj 

SSED  FROM  ObSERVATIOX  AT  AcE  (x)  AS 

Exposed 

to 

Risk 

Rate 
Died     of 

Mortality 

Age 
(x) 

Age 

Entered  — 
at    ^ 

rred   ^"'"^   dered 

Died 

Existing 

31  Dec. 

1901 

(1) 

(-')     ( 

3)     (4;     ( 

o; 

(«5) 

(7) 

(S) 

(9) 

(10) 

(11) 

Bron;.'ht 
fomard 

29,187   1 

)42  7,606  2, 

124 

2,556 

3,502 

280,808 

2.556 

50 

354 

38   117 

87 

194 

234 

12,498 

194 

01552 

50 

51 

304 

36 

104 

91 

193 

227 

12,165 

193 

015S8 

51 

52 

292 

34   ] 

LOO 

93 

190 

230 

11,813 

190 

01600 

52 

53 

245 

44 

93 

87 

202 

234 

11,438 

202 

01766 

53 

54 

226 

26  ^ 

89 

84 

213 

245 

11,027 

213 

01932 

54 

55 

203 

26  \ 

66 

90 

243 

293 

10,596 

243 

02293 

55 

56 

145 

32  ' 

67 

73 

230 

264 

10,056 

230 

02287 

56 

57 

123 

22 

41 

58 

216 

255 

9,552 

216 

02261 

57 

58 

112 

ii 

48 

43 

219 

277 

9,082 

219 

02411 

58 

59 

127 

22 

37 

57 

228 

279 

8,593 

228 

02653 

59 

60 

80 

25 

31 

62 

235 

236 

8,074 

235 

02911 

60 

61 

56 

22 

39 

63 

251 

264 

7,547 

251 

03326 

61 

62 

58 

10 

23 

71 

248 

207 

6,979 

248 

03554 

62 

63 

57 

16 

21 

43 

191 

204 

6,489 

191 

02943 

63 

6i 

4^i 

6 

11 

49 

223 

234 

6,072 

223 

03672 

64 

65 

31 

13 

17 

40 

231 

229 

5,584 

231  ' 

04137 

65 

66 

30 

2 

10 

49 

256 

176 

5,091 

256  1 

05029 

66 

67 

26 

8 

11 

29 

239 

192 

4.631 

239 

05160 

67 

68 

20 

5 

4 

29 

233 

204 

4,182 

233 

05572 

68 

69 

23 

5 

9 

16 

217 

161 

3,731 

217 

05816 

69 

70 

9 

5 

6 

23 

189 

203 

3,335 

189 

05668 

70 

71 

7 

6 

9 

19 

197 

157 

2,916 

197 

06756 

71 

72 

6 

7 

7 

25 

194 

119 

2,533 

194 

07659 

72 

73 

3 

6 

1 

16 

187 

111 

2,193 

187 

08525 

73 

74 

Q 

3 

4 

7 

155 

109 

1,880 

155 

08245 

74 

75 

1 

2 

4 

12 

135 

101 

1,601 

135 

08435 

75 

76 

1 

1 

3 

9 

143 

75 

1,350 

143 

10589 

76 

77 

1 

1 

5 

123 

60 

1,124 

123 

10943 

77 

78 

1 

1 

1 

5 

95 

68 

937 

95 

10144 

78 

79 

O 

••   i 

••  1 

5 

118 

44 

768 

118 

15355 

79 

80 

1 

I 

6 

86 

40 

602 

86 

14286 

80 

81 

1 

2 

65 

45 

471 

65 

13800 

81 

82 

3 

63 

24 

359 

63 

17573 

82 

83 

1 

2 

50 

28 

269 

50 

18587 

83 

81 

43 

14 

189 

43 

22752 

84 

85 

1 

25 

14 

131 

25 

19011 

85 

86 

1 

22 

8 

92 

22  , 

24044 

86 

87 

" 

11 

7 

61 

11 

18033 

87 

88 

:: 

12 

43 

12 

27907 

88 

89 

9 

2 

31 

9 

29032 

89 

90 

6 

20 

6 

30000 

90 

91 

G 

14 

6 

42857 

91 

92 

3 

8 

00000 

92 

93 

3 

5 

3  '- 

60000 

93 

94 

1 

2 

1 

50000 

94 

95 
96 
97 
98 
1  99 

1 

1 

1 

1  I 

00000 

95 
^Q 
97 
98 
99 

11  Ages 

31,776  T, 

386  l8. 

582  3, 

479 

8,947 

9,382 

166,913 

8,947 

All  Ages 

1 
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Table  IV. 

Heal  til  y  Males.     Abstainees. 

Whole-Life  Policies.     "  Transfers  to  "  excluded. 

Entrants  lSil-1901.  Experience  1S41-1901. 


Age 

Entered 

Passed 

FROM  ObSERVATIOX  AT  AGE  (jt)  AS 

Exposed 

Kate 

Agn 

] 

(^) 

at 
Age(x) 

Trans, 
ferred 

void  «S- 

Ex 
Died   31 

1 

isting 
Dec. 
901 

to 
Risk 

Died 

1 

of 
tfortality 

{^•) 

(1) 
0 

1 

~C^ 

~T3r" 

(4)      ( 

1 

5) 

(t5) 

(7) 

(S) 

(■J) 

(10) 

~0i) 
0 

1 

2 
3 

4 

1 

1 

3 
4 

5 

1 

5 

6 

4 

'l  1 

3 

.. 

(; 

7 

0 

1  ' 

7 

/ 

8 

21 

... 

1 

.. 

22 

s 

9 

27 

3 

1 

43 

1 

022988 

9 

10 

45 

1 

5 

1 

1 

74 

1 

013514 

lo 

11 

79 

6 

1 

128 

11 

12 

78 

7 

1 

8 

198 

12 

13 

105 

■■"l 

7 

.. 

9 

273 

13 

14 

154 

1 

22 

1 

6 

378 

1 

002649 

14 

15 

191 

10 

2 

2 

15 

526 

2 

003799 

15 

16 

197 

... 

36 

4 

3 

21 

674 

3 

004454 

16 

17 

271 

5 

35 

2 

9 

31 

843 

9 

010676 

17 

18 

360 

7 

44 

1 

5 

48 

1,070 

5 

004673 

18 

19 

474 

9 

46 

6 

11 

49 

1,378 

11 

007980 

19 

20 

731 

10 

60 

10 

8 

77 

1,849 

8 

004328 

20 

21 

919 

19 

94 

19 

14 

81 

2,477 

14 

005651 

21 

22 

984 

37 

153 

21 

19 

109 

3,155 

19 

006022 

22 

23 

1,018 

31 

175 

31 

18 

140 

3,802 

18 

004734 

23 

24 

1,161 

46 

192 

34 

14 

121 

4,477 

14 

003127 

24 

25 

1,186 

45 

219  ' 

49 

23 

189 

5,219 

23 

004407 

25 

26 

1,204 

60 

219 

41 

21 

163 

5,885 

21 

003568 

26 

27 

1,183 

60 

224 

56 

28 

163 

6,565 

28 

004265 

27 

28 

1,183 

72 

19!S 

63 

26 

193 

7,223 

26 

003600 

28 

29 

1,179 

71 

200 

72 

35 

197 

7,848 

35 

004460 

29 

30 

1,149 

80 

234 

66 

28 

204 

8,413 

28 

003328 

30 

31 

1,076 

75 

243 

80 

40 

212 

8,904 

40 

004493 

31 

32 

1,074 

85 

219 

88 

42 

192 

9,334 

42 

004500 

32 

33 

1,037 

98 

203 

93 

35 

220 

9,765 

35 

003584 

33  i 

34 

978 

84 

194 

89 

45 

237 

10,139 

45 

004438 

34 

35 

920 

69 

224 

91 

42 

232 

10,426 

42 

004028 

35  i 

36 

863 

74 

199 

91 

52 

248 

10,672 

52 

004873 

36  i 

37 

804 

73 

185 

64 

35 

248 

10,865 

35 

003221 

37  1 

38 

742 

79 

177 

80 

63 

275 

11,027 

63 

005713 

38  1 

39 

735 

72 

164 

72 

48 

272 

11,107 

48 

004322 

39  ; 

40 

697 

68 

167 

93 

58 

271 

11,185 

58 

005186 

40  1 

41 

624 

61 

161 

87 

55 

272 

11,198 

55 

004912 

41 

42 

580 

81 

141 

79 

66 

292 

11,171 

QQ 

005908 

42  1 

43 

561 

66 

172 

76 

55 

293 

11,072 

55 

004967 

43  i 

44 

518 

58 

130 

79 

70 

323 

10,978 

70 

006376 

44  1 

45 

487 

52 

125 

108 

73 

349 

10,813 

73 

006752 

45  1 

46 

379 

64 

115 

88 

75 

365 

10,548 

75 

007100 

46  I 

47 

373 

43 

94 

64 

78 

316 

10,253 

78 

007608 

47  I 

48 

349 

57 

103 

58 

75 

341 

10,010 

75 

007493 

48  1 

49 

366 

50 

78  1 

57 

84 

304 

9.753 

84 

008613 

49  1 

Carried 
fonvard 

27,076 

1,864 

5,286  2, 

[)15 

1,358  7, 

088 

261,752 

1,358 

\ 
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Passed  from  Observation  at  Age  (x)  as 

Exposed 

Rate 

Age  I 

Age 

Entered 

{X) 

(1) 

at 
Age  (x) 

Trans-   ,.  . , 
ferred   ^  °l'' 

Siinen- 
dered 

Died 

Existing 

31  Dec. 

1001 

to 
Risk 

Died     of 

j  Mortality 

{X) 

~(3) 

4) 

(5) 

(tj) 

(■) 

(S) 

(9) 

(10) 

(11) 

Brought 
forwaiii 

27,076 

1,864  5,286 

2,015 

1,358 

7,088 

261,752 

1,358 

50 

288 

42 

99 

59 

86 

315 

9,496 

86 

009056 

50 

51 

251 

46  , 

65 

62 

66 

369 

9,183 

66 

007188 

51 

52 

227 

39 

67 

54 

105 

267 

8,820 

105  , 

011905 

52 

53 

190 

47  ' 

62 

48 

99 

290 

8,498 

99 

011649 

53 

54 

175 

35 

52 

63 

107 

285 

8,141 

107  1 

013144 

54 

55 

140 

41 

38 

38 

114 

289 

7,773 

114  ' 

014665 

55 

56 

138 

28 

49 

58 

110 

271 

7,382 

110 

014901 

56 

57 

93 

31 

45 

42 

110 

258 

6,991 

110 

015734 

57 

58 

99 

29 

37 

48 

124 

261 

6,604 

124 

018776 

58 

59 

100 

20 

24 

35 

127 

263 

6,224 

127 

020407 

59 

60 

63 

29 

30 

36 

119 

245 

5,827 

119 

020422 

60  1 

61 

55 

27 

20 

37 

130 

238 

5,434 

130 

023921 

61  1 

62 

44 

30  1 

16 

42 

126 

229 

5,030 

126 

025050 

62 

63 

31 

13 

10 

34 

128 

164 

4,641 

128 

027580 

63 

64 

31 

13 

7 

21 

145 

191 

4,331 

145  1 

033483 

64 

65 

16 

19 

10 

18 

157 

194 

3,974 

157  , 

039502 

65  I 

66 

15 

9 

9 

18 

142 

167 

3,597 

142 

039478 

66  1 

67 

19 

14 

4 

20 

126 

136 

3,270 

126 

038538 

67 

68 

12 

11 

5 

23 

145 

161 

2,984 

145  1 

048593 

68 

69 

15 

13 

1 

21 

132 

118 

2,654 

132  ! 

049727 

69 

70 

2 

7 

2 

17 

114 

128 

2,383 

114  ' 

047839 

70 

71 

4 

8 

2 

19 

133 

126 

2,117 

133 

062839 

71 

72 

1 

12 

3 

17 

133 

75 

1,829 

133 

072718 

72 

73 

2 

11 

12 

104 

73 

1,595 

104 

065182 

73 

74 

2 

3  . 

1 

12 

94 

71 

1,401 

94 

067120 

74  , 

75 

5 

7 

105 

68 

1,223 

105 

085854 

75  ! 

76 

5 

1 

5 

112 

57 

1,038 

112 

107900 

76 

77 

'"  1 

2 

1 

8 

108 

46 

858 

108 

125800 

77 

78 

2 

1 

2 

5 

108 

48 

697 

108 

154950 

78 

79 

1 

3 

1 

5 

72 

36 

535 

72 

134700 

79 

80 

1 

2 

1 

3 

54 

30 

419 

54 

128880 

80 

81 

1 

1 

51 

25 

332 

51 

153610 

81 

82 

1 

1 

2 

50 

9 

253 

50 

197240 

82 

83 

1 

30 

10 

192 

30 

156660 

83 

84 

1 

1 

20 

10 

150 

20 

133330 

84 

85 

' 

22 

13 

119 

22 

184870 

85 

86 

"  1 

1 

21 

5 

83 

21 

253010 

86 

87 

2 

12 

5 

55 

12 

218180 

87 

88 

7 

o 

37 

7 

189190 

88 

89 

4 

3 

28 

4 

142860 

89 

90 

3 

3 

21 

3 

142860 

90 

91 

4 

15 

4 

266670 

91 

92 

5 

1 

11 

5 

454545 

92 

93 

2 

5 

2 

400000 

93 

94 

'.'. 

1 

3 

1 

94 

95 

2 

95 

96 

1 

1 

96 

97 

1 

1 

97 

t  98 

1 

1 

1 

98 

99 

...    ! 

99 

All  Ages 

29,094 

2,463  i5. 

951 

2,911 

5,124 

12,645 

398,010 

5,124  1 

... 

All  Ages 
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Table  XVI. — Healthy  Males.      Whole-Life  Policies. 

Showing  effect  q/"  Transfers  to  Non- Abstainers. 

Transfers  1847-1901.  Experience  1847-1901. 


Passed  from  Observation 

AT  Age  {x)  as 

Age 

Trans- 
ferred 

Exposed 

Died 

Rate  of 

Age 

(X) 

to  at 

Trans- 

Existing 
31  Dec.  1901 

to  Eisli 

Mortality 

(»■) 

Age  (.(.) 

ferred    V( 
from 

aid    Surr'd 

Died 

i 

~(xr 

C^) 

(3)        ( 

4)         W 

(6) 

(7) 

(S) 

(9) 

(10) 

(11) 

10 

1 

10 

11 

11 

12 

12 

13 

13 

14 

1 
2 

5 

14 

15 

15 

16 

16 

17 

5 

17 

18 

8 

"2 

18 

19 

9 
22 

1 

1 
3 

37 

19 

20 

16 

5 

20 

21 

15 

2        !" 

•  .  . 

2 

21 

22 

38 

1 

5 

22 

23 

34 

... 

3        .'. 

2 

7 

23 

24 

49 

1 

5         1 

1 

4 

24 

152 

1 

10         1 

4 

23 

332           4     -01205 

25 

43 

1   ' 

5 

12 

25 

26 

57 

1 

2          3 

4 

26 

27 

64 

2 

5          2 

3 

12 

1 

27 

28 

76 

1  ; 

5          3 

15 

28 

29 

88 

... 

4          6 

3 

17 

'                           I  29 

328 

5       J 

31        14 

6 

60 

1,179          6 

■00509  1 

30 

81 

3 

4         7 

2 

19 

30 

31 

79 

2 

8         4 

5 

17 

31 

32 

93 

1 

6         7 

9 

28 

32 

33 

105 

3 

3         8 

4 

30 

33 

34 

90 

2 

2          8 

3 

46 

34 

448 

11  1    - 

38       34 

16 

140 

2,431        IG 

•00658 

35 

72 

1 

13          8 

6 

25 

35 

36 

85 

4 

7         4 

4 

29 

36 

37 

83 

3 

5         8 

6 

30 

37 

38 

78 

1 

4        12 

8 

49 

38 

39 

77 

4 

7         8 

7 

40 

39 

395 

13 

36       40 

31 

173 

3,296 

31       00941 

40 

65 

5 

11  ,       2 

3 

45 

40 

41 

67 

6 

4          6 

7 

45 

41 

42 

88 

1 

6         9 

11 

41 

42 

43 

72 

2 

2         6 

7 

49 

43 

44 

63 

8 

4         6 

10 

43 

44 

355 

22 

27       29 

38 

223 

3,579 

38     -01062 

45 

61 

9 

3         6 

6 

41 

45 

46 

67 

5 

5          4 

17 

50 

46 

47 

46 

4 

2         7 

9 

43 

47 

48 

56 

4 

6         7 

10 

37 

48 

49 

53 

3 

4         5 

15 

48 

49 

283 

25 

20       29 

57 

219 

3,482 

57 

-01637 

Carried 
forward 

1,985 

77  1  1 

37      148 

152 

841 

14,341 

152 

1904.] 
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Table  XVI — continued. 


1 

1 

Passed  from  Observatios 

AT  Age  (jr)  a.s 

1 

Age 

Trans- 
ferred 

Exposed 

Died 

Bate  of 

Age 

(X) 

to  at 

Trans- 

Existing 
31  Dec.  1901 

to  Risk 

Mortality 

(?) 

Age(x) 

ferred 
from 

Void 

Suir'd 

Died 

(1) 

(2) 

'\W 

(4) 

(5) 

1    (6) 

(7) 

(8) 

(9) 

(lO; 

(11) 

Brought 
forward 

1,985 

77 

137 

148 

i  152 

841 

14,341 

152 

50 

47 

5 

1 

11 

12 

52 

50 

51 

49 

3 

3 

6 

11 

29 

51 

52 

47 

7 

3 

4 

7 

36 

1 

52 

53 

52 

4 

2 

5 

7 

49 

' 

53 

54 

38 

5 

2 

8 

9 

43 

54 

233 

24 

11 

34 

46 

209 

3,050 

46 

•01508 

55 

45 

1 

4 

12 

31 

55 

56 

37 

4 

3 

5 

18 

50 

56 

57 

43 

3 

1 

4 

17 

35 

57 

58 

3.5 

3 

1 

2 

15 

40 

58 

59 

25 

3 

5 

24 

30 

59 

185 

13 

6 

20 

86 

186 

2,566 

86 

•03352 

60 

32 

1 

2 

4 

9 

34 

60 

61 

36 

2 

1 

2 

15 

41 

61 

62 

32 

1 

... 

6 

9 

39 

62 

63 

19 

3 

3 

17 

40 

63 

64 

15 

4 

1 

3 

9 

23 

64 

134 

11 

4 

18 

59 

177 

1,879 

59 

•03141 

65 

24 

1 

2 

14 

22 

65 

66 

10 

2 

4 

IS 

27 

66 

67 

17 

1 

16 

19 

67 

68 

13 

"i 

13 

15 

1 

68 

69 

15 

2 

19 

21 

69 

79 

4 

12 

80 

104 

1,182 

80 

•06771 

70 

8 

5 

11 

15 

70 

71 

9 

8 

12 

71 

72 

12 

2 

16 

11 

72 

73 

13 

... 

1 

5 

2o 

73 

74 

4 

... 

7 

13 

74 

46 

8 

47 

76 

627 

47 

•07496 

75 

6 

1 

8 

5 

75 

76 

5 

1 

3 

11 

76 

77 

2 

1 

5 

9 

77 

78 

1 

... 

4 

5 

78 

79 

3 

... 

3 

2 

79 

17 

3 

23 

32 

271 

23 

•08487 

80 

2 

... 

6 

5 

80 

81 

1 

8  , 

3 

81 

82 

1  1 

'  82  1 

83 

1 

1  1 

83 

84 

1 

5 

84 

4 

1 

21 

8 

87 

21 

•24138 

85 

1 

1 

85 

86 

1 

2 

1 

86 

87 

2 

87 

88 

...   1 

88 

89 

... 

... 

89 

2 

2 

4 

16 

2 

•12500  [ 

90 

'.''. 

'.'.'.  i 

90 

91 

... 

' 

91 

92 

92 

93 

I 

i 

93 

94 

::: 

i 

4 

1 

•25000 

94 

All 
Ages 

2,685 

129  1 

159 

243 

517 

1,637 

24,023 

517 

All 
Ages 
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Table  XVII — Healthy  Males.      Whole-Life  Policies. 

Showing  effect  of  Transfers  to  Abstainers. 

Transfers  1851-1901.  Experience  1851-1901. 


Age 

Trans- 
ferred 

to 
at  Age 

Passed  from 

Observation 

4.T  Age  {x)  as 

Exposed 

Died 

Rate  of 

Age 

(■') 

Trail  s- 
fened 
from 

Void 

Surr'd 

Died 

Existing 
31  Dec.  1901 

to  Risk 

Mortality 

(X) 

(1) 

(2) 

~M~ 

14)" 

~(5r 

(»i) 

(7) 

(S) 

(9) 

(10) 

10 

10 

11 

... 

11 

12 

"i 

12 

13 

1 

i 

13 

1     14 

2 

1 

2 

14 

15 

2 

... 

15 

16 

16 

17 

2 

17 

18 

1 

18 

19 

3 
8 

22 

19 

20 

4 

20 

21 

7 

*i 

21 

22 

11 

1 

!  22 

23 

9 

2 

1 

1  23 

24 

13 

2 

;  24 

44 

4 

2 

1 

123 

1 

•00813 

25 

22 

1 

2 

25 

26 

20 

'  1 

2 

26 

27 

17 

1 

2 

1 

1 

27 

28 

26 

4 

2 

2 

2 

28 

29 

26 

6 

3 

2 

2 

29  1 

111 

12 

10 

6 

3 

3 

433 

3 

•00694 

30 

41 

2 

1 

2 

1 

30 

31 

29 

1 

3 

1 

3 

31 

32 

29 

"5 

3 

1 

1 

32 

33 

42 

4 

4 

3 

33 

34 

37 

5 

"'5 

1 

1 

5 

34 

178 

16 

10 

11 

2 

13 

951 

2 

•00210 

35 

33 

1 

4 

4 

4 

35 

36 

52 

5 

5 

1 

4 

36 

37 

35 

5 

3 

2 

4 

87 

38 

49 

1 

1 

3 

3 

1 

38 

39 

42 

3 

1 

2 

1 

39 

211 

15 

14 

16 

5 

14 

1,597 

5 

•00313 

40 

58 

2 

7 

2 

2 

1 

40 

41 

38 

6 

5 

6 

1 

3 

41 

42 

46 

6 

3 

7 

2 

8 

42 

43 

38 

5 

1 

7 

3 

7 

43 

44 

43 

5 

1 

4 

2 

6 

44 

223 

24 

17 

26 

10 

25 

2,363 

10 

•00423 

45 

47 

6 

3 

4 

5 

13 

45 

46 

46 

2 

3 

7 

3 

7 

46 

47 

37 

2 

4 

1 

8 

11 

47 

48 

33 

1 

1 

6 

4 

15 

48 

49 

38 

2 

1 

1 

7 

13 

49 

Carried 
forwarc 

201 

978 

13 

80 

12 

19 

27 

59 

2,849 

27 

•00948 

68 

74 

48 

115 

8,340 

48 

1904.]  of  Abstainers  and  Xon-Abstainers. 
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Age 

Trans- 
ferred 

Passed  from  Obsebvatiojt  at  Age  (j:)  as 

Exposed 

i 
Died 

Rate  of 

' 

Age 

w 

to  at 

Trans- 

Existing 
31  Dec.  laOl 

to  Risk 

Mortality 

W 

age(x) 

ferred!  Void 
from  ' 

1 

Surr'd 

Died 

(1) 

(-') 

(3) 

(*) 

(5) 

(«) 

(7) 

(8) 

(y) 

(10) 

(11) 

Bronglit 
forward 

978 

80 

68 

74 

48 

115 

8,310 

48 

50 

41 

3 

1 

5 

4 

17 

50 

51 

36 

3 

2 

4 

15 

51 

52 

41 

7 

5 

4 

11 

15 

52 

53 

46 

3 

1 

6 

/ 

26 

53 

54 

29 

2 

o 

2 

3 

21 

54 

193 

18 

11 

17 

29 

94 

3,118 

29 

•00930 

55 

26 

4 

1 

11 

22 

55 

56 

36 

6 

2 

9 

28 

56 

57 

24 

11 

2 

4 

9 

28 

57 

58 

25 

6 

7 

6 

28 

58 

59 

25 

5 

1 

12 

19 

59 

136 

32 

4 

13 

47 

125 

2,971 

47 

•01582 

60 

27 

5 

1 

4 

12 

lo 

60 

61 

21 

5 

1 

1 

15 

19 

61 

62 

11 

2 

5 

15 

19 

62 

63 

17 

5 

7 

11 

24 

63 

64 

9 

2 

12 

2.3 

64 

88 

17 

2 

19 

65 

102 

2,501 

65 

•02596 

65 

14 

•J 

1 

23 

33 

65 

66 

4 

1 

1 

16 

21 

66 

67 

8 

3 

1 

11 

18 

67 

68 

6 

2 

2 

13 

17 

68 

69 

5 

2 

4 

11 

21 

69 

37 

13 

9 

74 

110 

1,707 

74 

•111334 

70 

2 

1 

:! 

1 

11 

32 

70 

71 

1 

... 

1 

14 

18 

71 

72 

7 

1 

19 

13 

72 

73 

7 

2 

6 

15 

73 

74 

6 

2 

6 

6 

74 

29 

5 

2 

3 

56 

84 

914 

56 

•06130 

75 

1 

10 

6 

75 

76 

i 

7 

11 

76 

77 

10 

7 

77 

78 

1 

i 

7 

5 

78 

79 

1 

... 

^ 

■') 

79 

4 

i 

... 

42 

34 

470 

42 

•08936 

80 

1 

6 

4 

80 

81 

6 

5 

81 

82 

1 

8 

82 

83 

7 

3 

83 

84 

1 

o 

84 

i 

21 

22 

1.5 1 

21 

•13592 

85 

1 

1 

85 

86 

... 

'•• 

1 

... 

86 

87 

... 

2 

1 

87 

88 

... 

88 

89 

89 

i 

3 

2 

23 

3 

•13333 

90 

... 

2 

90 

91 

91  ' 

92 

92 

93 

93 

94 

94 

AU 
Ages 

1,465 

2 

2 

2 

100000 

166 

88 

136 

387 

688 

20,203 

387 

AU 
Ages 
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Table  XXI. 

Mortality   Talle    and  auxiliary  columns    based  upon 

Abstadtees'  Moetaliit  (T'')  and  3  per-cent  interest. 


X 

h 

d^ 

Px 

i    ?x 

^x 

Nx 

0) 

(2) 

1   (3) 

'       0) 

(5) 

(6) 

(T) 

10 

100,000 

347 

•99655 

■00345 

74,410 

1,895,308 

11 

99,653 

344 

■99650 

•00350 

71,993 

1,823,315 

12 

99,309 

356 

•99646 

•00354 

69,650 

1,753,665 

13 

98,953 

355 

•99640 

•00360 

67,383 

1,686,282 

14 

98,598 

362 

•99633 

■00367 

?i    65,186 

1,621,096 

15 

08,236 

368 

•99625 

■00375 

+    63,112 

1,557,984 

16 

97,868 

376 

•99617 

■00383 

V  ~-        60,987 

1,496,997 

17 

97,492 

381 

•99608 

•00392 

'  ^    58,985 

1,438,012 

18 

1  97,111 

392 

•99596 

■0O4O4 

s    57,043 

1,380,969 

19 

1  96,719 

405 

•99584 

■00416 

^    55,157 

1,325,812 

20 

96,314 

416 

•99569 

■00431 

53,327 

1,272,485 

21 

95,898 

427 

•99554 

•00446 

51,550 

1,220,935 

22 

95,471 

443 

•99537 

■00463/ 

49,825 

1,171,110 

23 

95,028 

430 

•99548 

■00452 

48,149 

1,122,961 

24 

94,598 

418 

•99560 

■00440 

46,536 

1,076,425 

25 

94,180 

1  404 

•99571 

■00429 

4J,9S1 

1,031,444 

26 

93,776 

393 

•99582 

■00418 

43,483 

987,961 

27 

93,383 

379 

•99594 

■00406 

42,041 

945,920 

28 

93,004 

379 

•99593 

■00407 

40,650 

905,270 

29 

92,625 

376 

•99593 

■00407 

39,305 

865,965 

30 

92,249 

376 

•99593 

•00407 

38,005 

827,960 

31 

91,873 

375 

•99592 

•00408 

36,749 

791,211 

!  32 

91,498 

375 

•99592 

•00408 

35,532 

755,679 

33 

91,123 

379 

•99585 

■00415 

34,356 

721,323 

34 

90,744 

383 

■99578 

■00422 

33,216 

688,107 

35 

90,361 

388 

•99571 

•00429 

32,112 

655,995 

36 

89,973 

393 

•99563 

■00437 

31,043 

624,952 

37 

89,580 

397 

•99556 

■00444 

30,008 

594,944 

1  38 

89,183 

402 

•99550 

•00450 

29,005 

565,939   : 

39 

88,781 

408  , 

•99540 

■00460 

28,027 

537,912 

40 

88,373 

424 

•99520 

■00480 

27,091 

510,821 

41 

87,949 

443 

•99500 

■00500 

26,176 

484,645 

42 

87,506 

466 

•99465 

■00535 

25,287 

459,358 

43 

87,040 

495 

•99430 

■00570 

24,419 

434,939  , 

44 

86,545 

525 

•99395 

•00605 

23,572 

411,367   1 

45 

86,020 

559 

•99350 

■00650 

22,747 

388,620 

46 

85,461 

594 

•99305 

■00695 

21,941 

366,679 

47 

84,867 

632 

•99255 

■00745 

21,154 

345,525 

48 

84,235 

671 

•99205 

•00795 

20,385 

325,140 

49 

83,564 

711 

•99150 

■00850 

19,634 

305,506 

50 

82,853 

757 

•99085 

•00915 

18,899 

286,607 

51 

82,096 

822 

•99000 

■oiouo 

18,181 

268,426   ! 

52 

81,274 

868 

•98930 

•01070 

17,475 

250,951 

53 

80,406 

940 

•98830 

•01170 

16,785 

234,166 

54 

79,466 

1,009 

•98730  1 

•01270 

16,105    i 

218,061 

55 

78,457 

1,098 

•98600 

•01400 

15,438 

202,623 

56 

77,359 

1,184 

•98470 

■01530 

14,778 

187,845 

57 

76,175 

1,275 

•98327 

•01673 

14,128 

173,717 

58 

74,900 

1,379 

•98160 

■01840 

13,487 

160,230 

59 

1 

73,521 

1,485  i 

•97980 

•02020 

1   12,853 

147,377 
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h 

1 

Px       ! 

1 

ix 

D. 

^x 

(1) 

(2) 

(3) 

(4)          ' 

(5) 

(6)             ' 

(J) 

60 

72,036 

1,585 

•97800 

•02200 

12,227^0 

135,150'0 

61 

70,451 

1,690 

•97600 

•02400 

11,610^0 

123,540^0 

62 

68,761 

1,808 

•97370 

•02630 

11,001^0 

112,539^0 

63 

66,953 

1,915 

■97140 

•02860 

10,400^0 

102,139-0       ! 

64 

65,038 

2,042 

•96860 

•03140 

9,808^2 

92,331-0       ' 

65 

62,996 

2,154 

•96580 

•03420 

9,223^4 

83,107-6 

66 

60,842 

2,270 

•96270 

•03730 

8,64S^5 

74,459^1       ; 

67 

58,572 

2,343 

•96000 

•04000 

8,083^5 

66,375^6 

68 

56,229 

2,513 

•95530 

•04170 

7,o34^1 

58,841^5 

69 

53,716 

2,627 

•95110 

•04890 

6,987^6 

51,853-9 

70 

51,089 

2,727 

•94660 

•05340 

6,4524 

45,401^5 

71 

48,362 

2,830 

•94150 

•05850 

5,9301 

39,471-4 

72 

45,532 

2,923 

•93580 

•06420 

5,420^5 

34,050-9 

73 

42,609 

3,034 

•92880 

■07120 

4,924^7 

29,126-2       ! 

74 

39,575 

3,170 

•91990 

■08010 

4,441  ■O 

24,685-2 

75 

36,405 

3,373 

•90736 

•09264 

3,9661 

2U.719-1       ' 

76 

33,032 

3,317 

•89957 

•10043 

3,4939 

17,225-2 

77 

29,715 

3,234 

•89118 

•10882 

3,051^5 

14,173-7 

78 

26,481 

3,123 

•88205 

•11795 

2,6402 

11,533-5       1 

79 

23,358 

2,986 

•87218 

•12782 

2,-261^0 

9,272-0       ; 

80 

20,372 

2,820 

•86156 

•13844 

1,914^50 

7,358-0 

81 

17,552 

2,633 

■85000 

■15000 

l,60r40 

5,756-6 

82 

14,919 

2,423 

•83760 

•16240 

1,32160 

4,435-0 

83 

12,496 

2,196 

•82427 

17573 

1, 074^70 

3,360-3 

84 

10,300 

1,958 

•80986 

•19014 

860^04 

2,500-27 

85 

8,342 

1,716 

•79431 

•20569 

676^24 

1,824-03 

86 

6,626 

1,472 

•77787 

•22213 

521^48 

1,302-55 

87 

5,154 

1,237 

•75999 

•24001 

. 

39383 

90872 

88 

3,917 

1,014 

■74113 

•25887 

^ 

290^59 

618-13 

89 

2,903 

809 

•72119 

■27881 

L- 

209^09 

409-04 

90 

2,094 

630 

•69925 

■30075 

% 

146-40 

262-64 

91 

1,464 

472 

•67742 

■32258 

99-39 

163-25 

92 

992 

345 

•65212 

■34788 

65^37 

97-88 

93 

647 

240 

■02880 

■37120 

41^39 

56-49 

94 

407 

163 

■60000 

■40000 

25-27 

31-22 

95 

244 

104 

■57527 

■42473 

14-72 

16-50 

96 

140 

64 

•54206 

•45794 

8-22 

8-28 

97 

76 

37 

•51724 

•48276 

4-33 

3-95 

98 

39 

19 

•50000 

•50000 

2^17 

1-78 

99 

20 

11 

•46667 

•53333 

1^05 

•73 

100 

9 

5 

•42857     1 

•57143 

•48 

•25 

101 

4 

3 

•33333 

•66667 

•20 

•05 

102 

1 

1 

•00000      ] 

•00000/ 

•05 

... 
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Abstract  of  Drscussioif. 

Mr.  H.  W.  Manly,  in  opening  the  discussion,  said  the  paper  was 
important  because  it  went  very  far  to  settle  a  controversy,  which  had 
been  raging  for  a  good  many  years,  which  hitherto  had  been  argued 
with  very  few  figures,  a  great   deal  of  heat  sometimes,  and  generally 
more  from  a  physiological  than  from  an  actuarial  point  of  view.    The 
President,  in  his  inaugural  address  a  year  ago,  referred  to  the  absence 
of  statistics  of  abstainers   as   a    sepai'ate   class.      He  was  sure  the 
members  all    rejoiced  that   the    Directors   of  the   United    Kingdom 
Temperance  and  General  Institution  had  consented  to  the  publication 
of  their  experience,  which  had  been  so  admirably  compiled  by  their 
actuary,  Mr.  R.  M.  Moore.     He  confessed  to  have  had  some  ideas 
himself  in  regard  to  the  difference  in  mortality,  but  the  experience 
now  presented  seemed  to  have  upset  them.     There  were  two  curious 
features  which  seemed  to  come  out  in  the  experience.     First,  there 
was   the    comparative   heavy   rate    of   mortality    under    the    age   of 
twenty-five — that  applied  to  both  sections — and  the  sudden  increase 
of    the   mortality  after   the    age  of    75  in   the   abstainers'  section. 
If  the  experience  which  was  presented  in  Table  3  Avere  examined,  i.e., 
the    experience    of   the    non-abstainers,    it    would    be    seen     that, 
commencing  with  the  age  of  35,  the  rate  of  mortality  ran  very  closely, 
in  fact  agi'eed  exactly,  with  the  O^"-  Table ;  but  the  mortality  was 
greater,  from  15  to  35,  than  in  that  experience.     He  thought  it  was 
necessary,  in  examining  the  tables,  to  keep  in  mind  that  it  was  not 
only  in  one  section  that  the  increased  mortality"  amongst  the  younger 
members  appeared ;  although  when  one  referred  to  Table  4,  where  the 
abstainers  were  compared  with  non-abstainers,  the  abstainers  seemed 
to   have    a    still    larger    mortality,    under   20,    as    compared    with 
non-abstainers.    He  did  not  know  that  anything  very  particular  arose 
out  of  that.     If  there  was  a  period  in  a  person's  life  when  one  would 
have  supposed  that  alcohol  was  exceedingly  injurious  he  should  have 
thought  it  would  have  been  under  the  age  of  20,  and  it  came  to  them 
as  a  startling  surprise  to  be  told  it  was  the  reverse.    He  did  not  know 
whether   the   author   could  give  any  explanation  of  that  fact.     A 
prominent  point  in  the  paper  was  Table  14,  which  showed  what  one 
might    have    expected,    namely,   that    there    had    been    a    general 
improvement  in  the  mortality.     It  was  known  that  the  mortality  as 
shown  by  the  0"^^  Table,  i.e.,  the  experience  from  1863  to  1893,  was 
lighter  pretty  well    throughout  than  the  H*^  Table,  which  was  an 
experience   up   to    1863 ;    and    they   therefore   expected   to   see   an 
improvement  in  the  mortality  in  this  Institution  when  the  period  from 
1841   to  1888  was   compared  with  1841   to  1901.      The   improved 
mortality  came  half-way  between  the  H"*^  and  the  O'S  so  that  both 
the  sections  had  benefited  by  the  advance  in  sanitary  improvements, 
and  also  by  the  improvement  of  medical  science.       There  was  one 
thing  he  wished  to  greatly  emphasize,  namely,  the  danger  of  using 
ratios  for  the  purpose  of  comparisons.    Figures  were  sometimes  rather 
dangerous  things,  especially  when  used  by  people  who  were  not  skilled  in 
their  use,  but  ratios  he  thought  were  perhaps  the  most   dangerous 
of  all.     He  might  illustrate  that  point  by  referring  to  two  of  the  tables. 
Table  8  gave  particulars  of  the  mortality  of  those  who  entered  in 
1889-1901.     If  the  rate  of  mortality  in  the  abstainers'  section  from 
15  to  19  was  taken,  the  ridiculous  result  was  obtained  that  it  was 
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infinitely  greater  than  in  the  non-abstainers' ;  because  there  were  two 
deaths  out  of  1,050  persons  exposed,  and  among  the  non-abstainers  there 
were  no  deaths.  In  the  next  quinary  group  the  ratio  was  24:'4,  and 
in  the  third  it  was  104-09.  If  all  the  numbers  under  29  years  of  age 
exposed  to  risk  were  added  together  it  would  be  found  that  the  rate 
of  mortaIit\'  among  the  abstainers  was  "25,  and  among  the  non- 
abstainers  -37,  and  instead  of  the  extraordinary  figures  of  24  and  104, 
we  should  have  68  as  the  ratio  in  col.  8.  Similarly,  in  Table  9 
there  was  a  curious  case  of  one  death  among  the  abstainers  between 
10  and  14,  and  no  deaths  among  the  non-abstainers.  Therefore  the 
abstainers'  mortality  was  infinitely  greater  than  the  non-abstainers'. 
In  the  next  age,  15  to  19,  there  were  no  deaths  among  the  abstainers, 
and  one  among  the  non-abstainers,  so  that  the  result  was  just  the 
reverse  ;  the  deaths  among  the  non-abstainers  were  infinitely  greater 
than  among  the  abstainers.  In  comparing  ratios  it  was  not  sufficient 
to  know  what  the  ratios  were,  but  it  was  necessary  also  to  compare  the 
figures  which  were  the  basis  of  the  calculations.  If  the  weight  of  the 
observations  were  taken  into  consideration,  it  would  be  found  that  very 
little  importance  could  be  attached  to  the  apparently  heavy  ratio 
between  the  mortality  among  the  abstainers  and  the  non-abstainers 
at  the  younger  ages  :  a  few  accidental  deaths  would  upset  all  the 
comparisons.  He  had  said  that  the  paper  upset  some  of  his  own  theories. 
He  had  had  an  idea  that  the  transference  of  presumably  bad  cases  from 
the  abstainers'  section  to  the  non-abstainers'  must  have  had  a  serious 
effect  upon  both  ;  and  he  thought  it  was  a  matter  of  very  great 
satisfaction,  and  certainly  a  great  relief,  to  find  that  there  was  nothing 
of  the  kind  ;  that,  in  fact,  neither  section  had  been  at  all  influenced  by 
the  change  ;  and  that  the  experience  of  those  who  were  transferred 
from  the  abstainers  to  the  non-abstainers  had  not  been  at  all  serious  ; 
that  their  falling  from  grace  had  not  affected  their  rate  of 
mortality  very  much.  In  confirmation  of  those  figures  he  had  a  note 
of  the  experience  of  such  cases  in  another  office,  which  did  a  similar, 
but  smaller,  business,  to  the  office  refen-ed  to  in  the  paper,  where  there 
were  two  sections,  and  where  they  transferred  from  one  class  to 
another  as  the  members  became  abstainers  or  otherwise.  The 
transfers  from  the  abstainers  class  to  the  non-abstainers  class  were 
carefully  observed  for  the  ten  years  from  1890  to  1899  by  comparing 
the  expected  mortality  according  to  the  H^'  Table  with  the  actual 
deaths  which  occurred,  the  re.sult  being  that  over  the  ten  years  the 
expected  was  3G'o  by  the  H^'  Table  and  the  actual  15,  showing 
a  proportion  of  only  41  per-cent.  deaths  to  the  expected,  wliile  in  the 
whole  of  the  abstainers'  class  the  proportion  was  53.  In  that  case  the 
falling  from  grace  resulted  in  an  improvement.  He  thought 
Mr.  Moore  was  justified  in  his  conclusions  ;  that  non-abstainers 
assured  in  his  institution  were  good  average  lives,  and  generally  equal 
to  the  0-*^  Table  ;  that  the  abstainers  showed  a  marked  superiority 
over  non-abstainers  throughout  the  entire  working  years  of  life  ;  and 
thirdly,  that  the  superiority  had  not  been  brought  about  by  the 
operation  of  the  transfers.  Tavo  diagrams  were  given  in  the  paper, 
but  he  thought  neither  of  them  was  the  best  way  of  illustrating  the 
tables.  The  author  had  been  good  enough  to  show  him  a  curve 
which  he  thought  was  much  better  than  the  curve  in  diagram  2, 
namely,  the  curve  of  the  abstainers'  qx  compared  with  the  qx  of  the 
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O^'  Table.  That,  to  him,  was  very  interesting,  because  it  was  at 
once  seen  where  the  two  mortality  tables  met,  at  between  the  ages  of 
70-75.  The  members  must  not  be  led  away  into  too  wide  a 
generalization  from  these  comparisons,  because,  although  they  were 
true  of  the  class  of  lives  insured  in  the  author's  institution,  there 
were  tables  in  existence  which  showed  even  a  better  vitality  than  the 
abstainers.  Take  the  class  of  the  clergy  assured  in  the  Clergy 
Mutual  from  1829  to  1887.  The  experience  extended  over  about 
the  same  length  of  time,  although  at  a  different  period.  He  did  not 
suppose  that  from  1829  to  1887  the  clergy  of  the  Church  of  England 
could  be  classed  as  total  abstainers  ;  but  it  was  very  curious  to  note 
that  if  the  expectation  of  life  as  exhibited  in  Table  22  was  compared 
with  the  expectation  of  life  amongst  the  clergy,  it  came  out  practically 
half  a  year  less  at  all  ages.  He  had  another  table  of  expectation  of 
life,  namely,  the  experience  of  the  Equitable,  for  30  years,  from 
1863  to  1893.  In  comparing  that  with  the  abstainers'  experience  he 
found  that  the  expectation  of  life  at  the  younger  ages  in  the 
abstainers'  table  was  nearly  one  year  longer  than  in  the  Equitable ; 
at  35  there  was  a  difference  of  three-quarters  of  a  year ;  at  45 
one-third  of  a  year  ;  but  at  55  it  was  just  the  other  Avay — the 
Equitable  experience  was  slightly  better,  and  increased  in  that 
respect  to  the  end  of  life.  At  age  70  the  Equitable  experience  gave 
a  quarter  of  a  year  longer  expectation  than  the  experience  in  the 
paper.  The  class  of  people  represented  by  these  figures  he  had 
given  were  well-to-do  merchants  or  professional  men  with  a  little 
sprinkling  of  the  aristocracy.  The  experience  in  itself  was  very  good, 
but,  of  course,  it  did  not  come  up  to  the  experience  of  the  assurable 
clergy  who,  for  actuarial  purposes,  were  a  select  class,  having  a 
certain  income,  living  moral  lives,  and  with  not  very  much  care  or 
anxiety.  If  it  were  possible  to  divide  the  clergy  into  two  sections, 
abstainers  and  non-abstainers,  they  might  possibly  show  even  as 
startling  results  as  were  given  in  the  paper.  They  had  not  the  means 
of  doing  that ;  but  what  they  had  before  them,  which  he  thought  had 
been  absolutely  proved  by  the  figures,  was  that  in  the  class  of  people 
that  were  insured  by  the  United  Kingdom  Institution,  the  abstainers' 
mortality  during  the  working  years  of  life  was  a  lighter  mortality 
than  the  non-abstainers  in  that  period,  and  to  a  very  considerable 
extent.  Finally  he  wished  to  say  that  the  Institution  whose 
experience  was  before  them  had  done  a  good  and  noble  work  in  the 
cause  of  temperance.  It  was  founded  at  a  time  when  the  teetotaler 
was  considered  to  be  a  crank,  but  the  directors  persistently  held  on 
to  their  principles,  which  were  now  proved  to  be  correct — that  the 
abstainers  as  a  class  were  better  and  lived  longer  than  the 
non-abstainers ;  they  had  on  each  occasion  of  their  periodical 
investigations  compared  the  deaths  in  the  two  classes,  and  on  each 
occasion  a  very  great  advantage  in  the  abstainers'  class  was  shown. 
In  now  publishing  their  complete  experience,  they  had  broken  down 
all  possible  opposition,  and  removed  all  doubts  as  to  the  value  of 
their  figures  ;  and  they  had,  in  that  way,  done  more  service  to  the 
cause  they  had  at  heart  than  any  amount  of  talking  would  do. 

Mr.  J.  H.  Baenes  thought  he  might  fairly  express  from  the  floor 
of  the  house  the  members'  great  appreciation  of  the  services  that  had 
been  rendered  to  the  Institute  by  the  presentation  of  the  paper.     It 
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had  helped  to  crystallize  ideas  that  some  members  had  held  before,  and 
he  had  no  doubt  they  would  now  be  able  to  understand  the  general 
bearing  of  the  subject  a  great  deal  better  than  they  had  previouslj'. 
He  agreed  with  Mr.  Manly  that  they  should  always  look  to  see  whether 
the  ratio  was  based  on  the  experience  of  two  or  four  deaths  out  of 
1,000,  or  whether  they  were  dealing  with  a  much  larger  number. 
Laws  might  be  deduced,  after  constant  experience,  of  large  numbers 
of  deaths  in  connection  with  large  numbers  of  lives,  but  to  attempt  to 
deduce  a  law  from  an  experience  of  two  or  four  deaths  out  of  1,000 
lives  in  a  very  short  space  of  time  was  quite  out  of  the  question. 

Mr.  A.  Baera>'D  said  that  Mr.  Manly  had  compared  the  mortality 
of  the  abstainers  with  the  mortality  of  the  clergy.  He  had  no  doubt 
Mr.  Manly  intended  the  members  to  see  clearly  that  the  two  classes 
could  not  be  properly  compared  at  all,  that  iu  any  proper  comparison 
of  results  individuals  of  practically  the  same  class  must  be  compared ; 
and  he  thought  that  one  of  the  great  merits  of  the  paper  was  that  the 
author  had  compared  the  mortality  of  abstainers  and  non-abstainers 
of  practically  the  same  class.  A  comparison  between  the  members  of 
the  United  Kingdom  Institution  and  the  clergy  assured  in  the  Clergy 
Mutual,  was,  of  course,  quite  fallacious.  They  lived  under  entirely 
different  conditions,  and  normally  would  experience  quite  a  different 
rate  of  mortality.  But  the  great  advantage  of  the  comparison  made 
by  the  author  was  that  two  bodies  of  lives,  not  exactly  equal,  but 
sufficiently  equal  for  the  purpose,  taken  from  precisely  the  same  class, 
were  compared,  the  only  difference  between  them  being  that  one  class 
consisted  of  abstainers  and  the  other  of  non-abstainers  ;  and  therefore 
the  comparison  was  of  very  much  greater  value  than  if  those 
conditions  had  not  existed. 

Mr.  A.  Levixe  reminded  the  members  that  there  had  been  other 
investigations  than  those  presented  by  the  author  into  the  difference 
of  mortality  between  abstainers'  and  non-abstainers'  sections.  He 
noticed  one  of  those  investigations  the  other  day  in  a  report  of  the 
New  Zealand  Insurance  Department ;  and  there,  somewhat  to  his 
surprise,  it  appeared  that,  on  the  whole,  the  mortality  in  the  abstainers' 
section  had  not  been  any  better  than  the  mortality  in  the  other  section  ; 
and,  if  he  was  not  mistaken,  in  the  Canadian  branch  of  an  office  which 
did  a  large  business  in  Canada,  the  mortality  experience  of  the  abstainers 
had  been  on  the  whole  rather  worse  than  that  of  the  non-abstainers. 

Mr.  Geo.  King  said  he  had  a  little  hesitation  in  intervening  in 
the  discussion,  because  he  had  practically  no  settled  convictions.  If 
there  was  anything  to  give  settled  convictions  in  a  case  of  the  kind, 
he  thought  the  author's  very  able  paper  would  do  so;  but  even  now  he 
did  not  feel  absolutely  convinced,  because  he  thought  that  possibly, 
not  to  the  fullest  extent,  but  at  any  rate  to  a  certain  extent,  they 
might  be  yjlacing  the  cause  for  the  effect,  or  the  effect  for  the  cause. 
He  thought  it  was  quite  possible  that  those  who  were  total  abstainers 
were  so  because  they  were  vigorous  and  active,  and  did  not  feel  any 
necessity  for  stimulants,  whereas  those  who  were  not  total  abstainers 
in  the  same  class  might  perhaps  not  feel  themselves  quite  equal  in 
physique.  He  was  very  much  interested  in  the  class  of  transfers,  and 
perhaps  that  might  throw  a  little  light  on  the  points  he  had  touched 
upon.  He  thought  it  would  be  very  interesting  to  know  the  causes 
of    death     amongst     the     cases    of    transfer    from    abstainers    to 
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uon-abstainers,  because  that  would  help  to  clear  up  the  question. 
The  transfers  from  the  abstainers  to  the  non-abstainers  showed  a 
rather  heavier  mortality  than  in  the  abstainers'  class  by  itself.  Was 
that  because  those  transferees  had  taken  alcohol,  or  was  it  not  possible 
that  they  might  have  passed  to  the  non-abstainers'  class  because  they 
had  found  themselves  not  so  strong  and  vigorous  as  they  were,  and 
now  required  a  little  stimulant  ?  He  thought  that  was  a  point  that 
wanted  further  elucidation.  Then  he  wished  to  say,  further,  that 
he  tliought  the  author  had  proved  from  the  experience  of  his 
company  that,  on  the  average,  abstinence  from  alcohol  generally  did 
not  do  any  harm :  it  might  do  good :  but  it  did  not  follow  that  in 
every  particular  case  it  would  do  the  same.  He  did  not  think  it 
should  be  necessarily  assumed  that  because  in  the  aggregate  in  the 
abstainers'  class  the  lives  were  better  than  in  the  non-abstainers',  that, 
therefore,  none  of  the  abstainers  would  be  the  better  for,  in 
moderation,  a  little  alcohol.  He  merely  threw  out  these  ideas  to 
show  that,  notwithstanding  the  very  strong  circumstantial  evidence 
the  author  had  brought  forward,  he  did  not  think  the  case  was  proved 
right  away  to  the  hilt.  His  own  experience  in  the  matter  of 
abstainers'  sections  had  been  rather  peculiar.  Mr.  Levine  had 
mentioned  New  Zealand.  Mr.  R.  P.  Hardy  and  himself  had  been  for 
many  years  frequently  consulted  over  the  actuarial  work  of  the 
New  Zealand  Government,  and  the  matter  of  the  two  sections  had,  on 
various  occasions,  come  prominently  before  them.  The  facts  were 
that  in  five  valuations  the  total  abstainers  obtained  a  better  bonus 
on  one  occasion  than  the  non-abstainers,  on  two  occasions  the 
total  abstainers  obtained  a  smaller  bonus,  and  on  two  occasions  the 
bonuses  were  equal.  There  was  never,  however,  any  very  great 
difference  between  them.  It  was  not  due  to  the  way  of  managing 
the  departments,  because  the  bonuses  from  general  profits  were  divided 
among  them  as  if  they  were  one  institution,  but  an  investigation  on 
each  occasion  was  made  into  the  profits  from  mortality,  and  it 
was  profits  from  mortality  alone  that  made  the  differences,  whatever 
differences  there  were,  in  the  bonuses.  So  that  it  could  not  be  that 
more  expenses  were  thrown  on  one  than  on  the  other,  nor  any  other 
circumstances  whatever,  except  that  among  the  abstainers'  section 
there  was  a  somewhat  larger  proportion  of  endowment  assurances,  and 
there  was  not  the  same  room  for  gain  in  the  mortality  in  that  class  as 
tliere  was  among  the  whole-life  policies.  Further,  Mr.  Levine  had 
spoken  of  Canada,  and  said  that  a  similar  result  was  produced  there. 
He  had  had  another  total  abstainers'  section  at  the  Cape  of  Good 
Hope.  He  there  took  out  the  experience  of  a  small  company  over  a 
number  of  years.  The  classes  were  kept  absolutely  distinct 
throughout  that  period,  and  the  result  was  that,  if  they  had  adhered 
to  keeping  the  departments  separate,  the  abstainers  would  not  have 
got  much  more  than  half  the  bonus  of  the  non-abstainers.  It  was, 
therefore,  very  remarkable  that  while  in  the  United  Kingdom, 
according  to  the  author's  figures,  total  abstainers  were  a  much  better 
class,  yet  it  would  appear  that  alcohol  in  moderation  did  no  harm 
in  the  Colonies. 

Mr.  R.  P.  Hahdt  enquired  whether  the  difference  at  the  Cape 
was  due  to  a  larger  mortality  of  the  abstainers  ? 

Mr.  King  said  that  the  rate  of  mortality,  age  for  age,  or  taking 
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groups  of  ages,  was  considerably  larger  among  the  abstainers  than  the 
non-abstainers. 

Mr.  Haedt  enquired  whether  there  were  a  large  number  of  cases 
under  observation. 

Mr.  Ki>'G  replied  in  the  negative.*  It  was  also  only  right  to 
mention  that  the  figures  were,  to  a  certain  extent,  influenced  by  the 
war.  He  had  no  means  of  ascertaining  how  many  deaths  in  each 
section  were  caused  by  the  war,  but  he  did  not  see  why  non-abstainers 
were  less  likely  to  be  killed  in  battle  than  abstainers. 

Mr.D.C.FEASEEsaidthat  Mr.  King  had  thrown  out  the  interesting 
suggestion  that  the  superior  vitality  of  abstainers  might  not  be  due 
simply  to  abstinence  from  alcohol,  but  to  the  fact  that  through 
greater  vigour  of  constitution  they  were  able  to  dispense  with  strong 
drink.  He  wished  to  point  out  that,  for  the  purposes  of  business,  it 
did  not  matter  what  the  cause  of  the  superior  vitality  was ;  there  was 
the  fact  proved  in  the  paper  that  abstainers  did  show  a  lower 
mortality.  That  was  a  new  fact  thrown  into  the  arena  of  business 
which  would  have  to  be  taken  into  account  in  the  future.  He  wished 
to  add  his  testimony  to  that  of  the  previous  speakers  as  to  the 
absolute  and  unique  importance  of  the  paper.  There  had  been  a 
great  controversy  for  many  years  as  to  whether  total  abstinence 
or  moderate  drinking  was  the  better ;  and  the  paper,  which  contained 
all  the  canons  of  a  scientific  examination  of  the  question, 
unmistakably  showed  that  total  abstinence  produced  the  lighter 
mortality.  Two  bodies  of  lives  were  drawn  from  the  same  classes  of 
the  community,  selected  by  the  same  directors  for  the  same  period  of 
time,  the  only  difference  between  the  two  bodies  being  the  one  fact  of 
their  relation  to  the  drinking  of  intoxicants.  It  might  be  taken  for 
granted  that  the  non-abstainers  had  answered  the  description  of 
moderate  drinkers  and  were  selected  with  great  care,  and,  notwith- 
standing that,  the  total  abstainers  had  shown  a  superior  vitality. 
Mr.  King  had  also  referred  to  the  experience  of  abstainers  and 
non-abstainers  in  the  Colonies.  He  wished  to  point  out  in  that 
connection  that  in  the  Colonies  the  sentiment  in  regard  to  strong 
drink  seemed  to  be  entirely  different  from  what  it  was  in  this  country. 
He  saw  lately  some  figures  published  by  the  Statistician  of 
New  South  Wales,  probably  the  most  eminent  statistician  in  the 
Colonies,  which  showed  that  in  Australia  and  Xew  Zealand  the 
average  consumption  of  alcohol  was  only  two-thirds  of  what  it  was  in 
this  country.  It  was  very  probable  that  the  non-abstainers  in  Australia 
and  Xew  Zealand  were  superior  to  the  non-abstainers  in  this  country, 
on  account  of  the  lesser  consumption  of  alcohol  per  head.  He  did  not 
know  the  sentiment  existing  at  the  Cape  of  Good  Hope  ;  it  might  be 
the  same  as  in  Australia  and  Xew  Zealand,  but  Mr.  King  had  pointed 
out  that  the  experience  there  was  only  a  small  one,  and  in  small 
experiences  they  knew  that  the  figures  might  run  in  very  curious  ways. 

Mr.  T.  P.  Whittakee,  M.P.,  as  a  visitor,  said  he  could  not 
pretend  to  speak  as  an  actuary,  but  he  might  be  able  to  deal  with  one 
or  two  of  the  practical  phases  of  the  question  as  they  came  before 
him.  When  Mr.  Hughes  made  his  reference  in  his  presidential 
address  to   the  lack  of  information  on  the  subject,  it  was  a  matter 

*  Mr.  King  informs  us  that  at  the  close  of  the  period  there  were  865  policies 
in  force  in  the  abstainers'  gection,  aud  2,792  in  the  non-abstainers'. 
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of  considerable  interest  to  the  directors  of  his  office,  because  for 
three  or  four  years  they  had  been  talking  in  the  office  of  getting  out 
the  figures,  and  at  that  time  had  progressed  a  considerable  way  with 
the  work.  Therefore  he  was  glad  of  the  indication  that  when 
Mr.  Moore  had  got  out  his  paper  the  Institute  of  Actuaries  would 
be  pleased  to  receive  it.  They  determined  at  the  very  outset  to  give 
the  Institute  the  whole  of  the  facts  and  the  complete  figures, 
whatever  they  might  turn  out  to  be.  lleference  had  been  made  to 
the  fact  that  the  experience  showed  a  somewhat  high  mortality 
amongst  the  younger  lives,  but  he  thought  it  would  be  misleading  for 
the  purpose  of  the  discussion  to  compare  that  mortality  with  the  O^' . 
That  was  not  the  point  to  be  considered  ;  the  mortality  had  to  be 
compared  in  the  two  sections.  If  the  mortality,  high  though  it 
might  be  in  the  abstainers'  section  in  young  life,  was  compared  with 
the  general  section,  it  would  be  found  very  much  lower  than  the 
general  section,  where  it  was  higher  still.  The  reasons  for  that  high 
mortality  were  special,  and  bad  to  be  sought,  but  the  important 
point  was  that  even  there  the  abstainer  came  out  very  much  better 
than  the  non-abstainer.  The  mortality  ran  rather  high  between  the 
ages  of  75  and  79,  and  he  ventured  to  think  the  explanation  given  by 
the  author  was  a  sound  one.  If  their  contention  that  abstinence 
was  conducive  to  long  life  was  correct,  it  meant  that  the  lives  of 
somewhat  weaker  persons  were  prolonged  who,  if  they  had  not  been 
abstainers,  would  have  died  earlier,  but  obviously  they  were  not  the 
very  best  and  the  very  strongest  lives.  The  time  came  when  they 
had  to  die,  and  they  seemed  to  die  between  75  and  79,  but  they  were 
lives  which,  if  they  had  not  been  abstainers,  would  have  dropped  out 
probably  at  45,  50  and  55.  It  seemed  to  him  that  the  important 
table  in  the  paper  was  Table  13,  which  showed  that  the  percentage 
of  the  temperance  section  to  the  general  section  indicated  a  gain  of 
from  25  to  45  per-cent  from  25  to  65  years  of  age,  i.e.,  in  the 
working,  active,  valuable  part  of  life.  That  was  an  important 
feature  from  the  national  point  of  view.  Mr.  Manly  had  referred  to 
the  general  improvement  which  had  taken  place  in  the  health  of  the 
population,  and  expected  from  that  fact  that  the  later  mortality 
would  show  an  improvement  on  the  earlier,  and  it  did.  But  the 
important  point  of  Table  14  was  not  merely  that  it  showed  that  the 
mortality  was  lighter  in  the  later  years,  but  that  the  improvement  in 
the  abstainers'  section  in  the  later  years  was  much  greater  than  the 
improvement  of  the  general ;  showing  that  the  improvement  in 
mortality  generally  resulting  from  greater  sanitary  knowledge, 
education  and  medical  experience,  gave  greater  value  still  to  the 
temperance  life,  and  that,  under  the  improved  conditions,  the 
temperance  life  improved  more  than  the  general  life  did.  One  cause 
for  that  was,  that  there  was  more  teetotalism  in  it,  i.e.,  more  life 
abstainers.  In  the  early  part  of  the  experiences  a  very  large 
proportion  of  the  abstainers  were  men  who,  in  early  life,  had  not  been 
abstainers.  He  did  not  mean  that  they  had  been  heavy  drinkers. 
People  were  under  a  great  delusion  if  they  imagined  that  teetotalers 
consisted  of  heavy  drinkers  who  had  had  to  abstain.  That  was  not 
the  ease  at  all,  but  still  they  had  not  been  abstainers  in  the  eai-ly 
years.  He  was  struck,  as  the  papers  from  the  proposers  came 
through  his  hands,  at  the  ver}'  large  proportion  of  the  temperance 
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section  who  were  life  abstainers ;  and  therefore  the  office  was  getting 
a  fuller  and  more  complete  benefit  of  the  abstinence.     Another  point 
was,  that  a  great  many  of  them  were  the  sons  of  teetotalers ;    and 
he  suggested  that  those  two  reasons  accounted  very  largely  for  the 
fact  that  the  improvement  in  the  temperance  section  during  recent 
years  had  been  gi-eater  than   in  the  general,  and  it  supported  the 
contention  that  abstinence   did   lead   to  longer  life.      There  was  a 
pi-actice  in  existence  which  possibly  tended  to  make  the  temperance 
experience  less  favom-able  than  it  ought  to  be,  namely,  as  the  author 
said,   the   tendency   to   take    a    somewhat    doubtful    life    on   more 
favourable  terms  if  it  was  in  the  temperance  section  ;  it  was  probably 
thought     sometimes    that     the    total    abstinence     counterbalanced 
something  which,  in  the  general  section,  would  make  them  write  the 
assured  up.     He  knew  that  a  little  blemish  was  likely  to  be  passed 
over  in  some  cases  because  the  proposer  was  an  abstainer.     Obviously 
such  cases  put  the  temperance  section  at  a  slight  disadvantage.     One 
point  affecting  the  transfers,  which  accounted  for  the  large  number 
found   in   the   year  1900-1,    was   that   up  to  that   time   the   office 
depended  upon  the  agents  to  get  the  declarations  signed,  but  there 
were  a   number  of  abstainers  who  would  not   sign  the  declaration  ; 
they  thought  they  were  making  a  pledge,  and  they  had  an  objection 
to  doing  anything  of  the  kind.     In  that  year  the  company  rigidly 
insisted  upon  the  signing  of  the  declaration,  and  some  of  the  men 
who  were  undoubted  abstainers  would  not  sign.     The  company  stuck 
to  its  regulations,  and  that  was  an  explanation  of  the  fact  that  some 
of  those   who  had   gone  out   of   the  temperance    section   were    still 
abstainers,  and  went  out  because  they  would  not  sign  the  declaration. 
Mr.  King  had  suggested — which  was  rather  a  compliment  to  them 
— that   abstainers  were  more  vigorous  and  active,   and  were   better 
lives.     Probably  he  (Mr.  Whittaker)  knew  more  of  the  abstainers  in 
the  country  than  any  man  in  the  room,  and  he  doubted  if  that  were 
so.     He  doubted  whether,  apart  from  their  abstinence,  they  were  a 
particularly  careful,  healthy  and  strong  lot.     They  were  a  restless, 
strenuous,  active,  and  sometimes  a  contentious  lot,  especially  in  years 
gone  by.     Men  who  took  up  an  unpopular  stand  in  social  life  were 
necessarily  of  that  stamp  of  mind,  and  he  did  not  think  that  strenuous, 
won-ying   attitude   of    mind   was    necessarily   conducive   to    health 
or  longevity.     It  was  the  quiet,  equable,  steady  man  who   allowed 
nothing  to  wony  him,  that  lived.      The  teetotaler  was   a   sti-enuous, 
conscientious,  active,  fighting,  worrying,  driving  sort  of  fellow ;  and 
he   was    not    at   all   sure    that   that   was   particularly  conducive  to 
longevity.       He   thought   it    was   fair   to  say   that,  on   the  whole, 
teetotalers  were  about  on  an  average  with  ordinary  steady-going  men. 
A  large  number  of  the  proposers  in  the  United  Kingdom  Office  came 
before   him,    and   he    would   defy    anybody-    who    saw   them  to   say 
which  was  the  abstainer  and   which  was  the  non-abstainer,   unless 
he   had   the   record    before   him.     They   lived    in   the    same  towns, 
they  worked  at  the  same  occupations,  they  had  practically  the  same 
rate  of  income,  they  were  precisely  the  same  kind  of  people.     They 
were  not  comparing  them  with  the  general  population,  but  with  the 
general  body  of  the  assured  in  their  general  section,  and,  as  a  rule, 
the  latter  were  careful,  provident,  and  thrifty  people  ;  and  he  ventured 
to  say  that  his  company  obtained   a  pai-ticularly  careful   lot.     The 
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directors  and  nearly  all  the  agents  were  abstainers  ;  therefore  the}' 
naturally  worked  amongst  a  class  of  men  who  either  were  abstainers, 
or  ver\"  closely  approximated  to  it.  Another  point  was  that,  being 
abstainers,  the}*  were  what  people  would  call  a  little  censorious,  i.e., 
particular  about  liquor-taking.  They  looked  at  that  question  much 
more  strictly  than  a  non-abstainer  would,  and  he  thought,  therefore, 
that  their  non-abstainers  were  a  particularly  sober  and  careful  body. 
Mr.  King  made  some  remarks  in  regard  to  the  question  of  transfers, 
and  hoped  a  little  further  information  would  be  obtained  on  the 
subject.  He  thought  his  company  would  follow  it  up  with  a  good 
deal  of  interest ;  •  but  suggested  that  the  main  point  now  in 
connection  with  the  discussion  was  that  the  transfers  were  so  few  in 
number  that  they  practically  made  no  difference  to  the  figures. 
Reference  had  been  made  to  the  experience  of  the  Colonies.  Of 
course,  he  could  speak  with  no  authority  or  special  knowledge  there, 
but  he  had  a  strong  impression  that  the  difference  Avas  a  financial 
one  more  often  than  one  of  mortality.  Mr.  King  had  stated  that 
there  was  a  difference  of  mortality  also  ;  but  when  one  came  to  the 
question  of  endowments  the  mortality  did  not  tell  nearly  so  much. 
Whatever  might  be  the  case  in  the  Colonies — and  he  suggested  that 
the  experience  was  small  and  comparatively  short— the  paper 
contained  particulars  of  a  fairly  large  experience  extending  over 
60  years  in  this  country,  and  the  results  were  clear.  Comparison 
had  been  made  with  the  Clergy  Mutual  and  the  Equitable,  but  he 
thought  it  was  perfectly  clear  that  the  people  in  the  United  Kingdom 
Ofiice  were  not  of  the  social  class  of  the  Clergy  jNIutual  or  the 
Equitable.  The  mortality  in  the  temperance  section  approached  very 
closely  to  that  of  the  Clergy  Mutual  and  of  the  old  Equitable.  The 
United  Kingdom  dealt  with  a  small  class  of  people  ;  the  paper  stated 
that  the  average  value  of  the  policy  was  small.  One-third  of  the 
policies  last  year  were  for  £100.  Small  people  necessarily  had  not 
the  same  opportunity  of  looking  after  their  health  as  the  bigger 
people ;  they  did  not  live  in  as  good  dwellings  ;  they  had  not  the 
same  leisure  ;  they  had  frequently  more  worry  ;  they  had  not  the  same 
opportunity  of  having  medical  attendance ;  they  could  not  take  a  holiday 
in  the  same  way  as  the  better  class  people  could,  and  it  was  not  to 
be  expected  that  they  would  come  out  with  a  mortality  equal  to  that 
of  the  clergy,  or  of  the  wealthy  people  insured  in  the  old  Equitable. 
But  if  by  adding  to  their  ordinary  conditions  total  abstinence,  the}- 
could  bring  those  people  up  to  the  standard  of  a  class  of  peo^ale  high 
above  them  in  the  social  scale,  they  had  accomplished  a  great  deal. 

Mr.  E..  P.  Haedt  asked,  before  intruding  upon  the  meeting 
the  few  observations  which  occurred  to  him,  to  be  allowed  to  premise 
that  there  were  present  many  dear  friends  of  his,  in  whose  regard  he 
hoped  to  continue  to  live,  and  he  trusted  they  would  not  consider 
that  any  of  the  observations  he  might  feel  it  his  duty  to  make  were 
in  any  way  diiected  against  the  rules  of  life  they,  in  the  exercise  of 
their  own  di;;oretion,  had  adopted  for  then-  guidance.  As  the  one 
who  had  been  mainly  responsible  for  the  statements  put  into  the 
mouth  of  the  United  Kingdom  Institution  for  years  past,  he  appealed 
to  all  present  whether  he  had  in  any  degree  misrepresented  the 
results  which  were  laid  so  fully  before  them  that  evening.  He  was 
sure  the  members  would  desire  to  congratulate  the  author  on  having 
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emerged  from  his   unnecessarily   modest   retirement,  and  on  liaving 
obeyed  the  iuj unction   ot"   the    President   by  contributing    such   an 
important  paper  to  the  Transactions.     He  might  even  go  further, 
and  say  he  considered  he  was  highly-  privileged  that,  through  the 
instrumentality  of  the  Institute,  he  was  the  means  of  communicating 
to  the  world   an  important  series  of  authentic   facts  in  aid  of  the 
solution  of  a  social  problem  of  indisputable  gravity.     Although  the 
only  function  with  which  the  Institute  was  directly  concerned  was  that 
of  the  death-rate  and  its  dependencies,  namely',  the  rates  of  premium, 
the  reserves,   and    individual   profit-rights,   the    ethics   of    advanced 
States  had  regard  to  all  preveutible  causes  of  the  waste  of  the  life  and 
energies  of  the   people,  among   which   certainly^   stood    the    evident 
ravages  made  by  alcohol,  extending  most  unhappily  to  the  hitherto 
exempt  Continent   of  Europe.     Hence  arose  the  political  question, 
whether  Governments  were  justified  in  exercising  any  control  over 
the  liquor  traffic,  apart  from  police  regulations  as  to  order.    Moreover, 
it  was    highly    desirable,   in    the    interests    of   both   men   and   their 
dependent  families,  that  the  real  effects  upon  the  constitution  and 
prospects  of  longevity  resulting  from  a  constant  resort  to  the  various 
artificial  stimulants  in   common  use  as  lenitives  under  the  pressure 
induced    by   our     modern    civilization,    should     be     dispassionately 
examined,  and  that,  if  any  dangerous  tendency  in   the  habitual  use 
of  such  were  disclosed,  mankind  should  be  warned,  so  that  their  daily 
life  could  in  that,  as  in  other  sanitary  matters,  be  framed  according  to 
the   best   rules   approved    by    physiology.        Hitherto    it    had    been 
impossible  to  secure  that  necessary  philosophic  review,  and  even  many 
of  those  most  anxious   to    arrive  at  the  truth  had  been  compelled 
to  retreat  from   a  controversy^  where  the  unguarded  and  unverified 
assertions  of  philanthropists  usui'ped  the  place  of  argument.     AVhile 
even  the   views   of  medical  experts,  based  as  they  were   upon  their 
own  sanguine  interpretation   of  the   limited  series   of  facts  falling 
within  their  observation,  were  too  often  expressed  in  the  most  positive 
language  ;  and  further,  sometimes  stood  at  direct  variance  with  each 
other.     Uut  to-night  they  were  in  a  wholly  different  ax'ena,  and  one 
more  congenial  to  the  discovery  of  truth.     The  appeal  now  made  was 
neither  to  their  religious  principles  nor  to  their  feelings,  nor  to  what 
some  individuals   might   think   best  for   mankind,  but  rather  to  a 
tribunal  whose  imperturbability  would  not  be  led  astray  by  side-issues, 
and  whose  impartiality  would  regard  only  the  weight  of  the  testimony 
adduced.     That  tribunal  was  the  body  of  actuaries  there  assembled, 
and  the  evidence  put  before  that  Court  was  certain  numerical  results 
unimpeachable  in  their  origin,  and  marshalled  in  due  scientific   order. 
Dealing  with  the  broad  results,  and  passing  over  all  the  minor  points, 
the  members  had  before  them  the  life  record  of  two  distinctly  middle- 
class  populations,  and  during  the  same  period,  similarly  circumstanced 
as  to  race  and  climate,  and  as  to  occupations,  and  with  the  elements 
of  time  and  number  in  sufficient  proportions,  the  only  distinction 
being  that  in  the  one  there  had  been  a  rigid  abstinence  from  alcoholic 
liquors,  and  in  the  other — though  selected  with   especial  care  as  to 
habits — the  prevailing  custom  in  the  use  of  liquor  had  been  followed. 
It  was  indisputable  that,  if  both  groups  were  similar  in  all  respects, 
they  would  expect  to  find  the  same  experience.     But,  as  a  fact,  a  very 
marked  ditiierence  was  observed,  and  one  too  great  to  be  passed  over. 
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It  was  clearly  not  accidental,  for  he  noted  nearl}'  the  same  in  his 
investigation  in  18S2,  and  the}''  moreover  could  trace  it,  though  not 
to  the  same  extent,  in  the  subordinate  groupings  of  the  present 
enquiry.  In  a  word,  a  notable  difference  in  favour  of  the  mortality 
of  the  abstainers  forced  itself  upon  their  notice  wherever  they  turned. 
When  seeking  an  explanation  of  those  phenomena,  it  was,  he 
contended,  a  valid  induction  to  refer  it  to  the  single  isolated  point 
presenting  itself  in  the  schedules,  namely,  the  sole  and  prominent 
distinguishing  feature  of  the  groups,  or  abstinence  as  generally 
understood — unless  it  could  be  shown  that  abstinence  was  merely  a 
name  for  a  combined  series  of  sanitating  virtues,  effecting  pro- 
portionate ends,  of  which  it  might  bo  taken  as  one  type.  He  asked 
the  members  to  see  how  the  case  covild  be  put,  if  technically  dealt 
with.  The  question  was,  was  abstinence  an  antecedent,  or  a  single 
continued  act  of  the  will,  operating  directly,  by  controlling  the 
immature  disintegrating  agencies  that  made  for  death,  or  indirectly 
by  releasing  a  plurality  of  independent,  conjoint,  or  concomitant 
forces  that  retarded  the  lethal  influences  when  artificially  accelerated 
by  vicious  custom,  in  addition  to  other  beneficial  results  ?  Or,  was  it 
a  mere  consequent,  admittedly  a  halo  upon  the  individual,  but  yet 
only  a  paj-t  of  the  moral  outgrowth  of  the  higher  elements  of 
character,  congenital  or  acquired,  that  promoted  the  survival  of  the 
fittest  ?  The  first  was  the  view  taken  by  all  persons  who  had  had  to 
deal  with  those  pitiable  cases  of  alcoholic  derangement,  and  also 
by  many  medical  experts,  who  having  profoundly  studied  the 
physiological  effects  of  alcohol,  declared  that  it  enfeebled  the  will 
and  impaired  the  judgment.  The  second  practically  amounted  to 
asserting  that  abstainers  wei"e  merely  amiable  enthusiasts,  deluding 
themselves,  and,  as  Mandeville  would  have  put  it,  throwing  away 
good  liquor  for  the  empty  vanity  of  self-denial.  Speaking  for 
himself,  the  present  and  other  evidence,  when  reviewed  in  all  its 
bearings,  did  not  support  the  last  view.  In  his  long  observation  he 
had  found  that  abstinence  was  a  great  deal  more  than  that — that  it 
stood  per  se  amongst  human  efforts  for  the  mastery  of  natural  malefic 
impulses — that  it  was  a  primum  mohile,  an  active  energizing 
principle,  originating  and  sustaining,  not  subsidiary  to  nor  equipollent 
with  any  other  inducing  virtues.  A  recent  endeavour  had  been  made 
by  one  of  the  members  to  deny  the  prima  facie  explanation  of 
the  experience,  a  sample  of  the  dangerous  position  which  was  some- 
times taken  up  at  the  bar,  of  admitting  the  facts  and  denying 
the  inference.  The  case  was  half  given  away  when  the 
facts  were  admitted.  They  referred  it  to  mere  physical  strength, 
such,  as  it  was  said — he  did  not  say  it — distinguished  all 
persons  of  high  self-control,  and  which  would  assert  its  superiority 
under  all  circumstances,  here  or  at  the  Xorth  Pole,  in  temptation  or 
out  of  it,  or  anywhere.  To  that  he  replied  that  no  proof,  not  even 
the  semblance  of  a  proof,  had  been  tendered  that  the  starting  point 
and  maintaining  power  of  abstinence  was  superior  physical  strength, 
and  that,  until  an  experience  had  been  tabulated  under  that  classifica- 
tion, the  argument  was  an  unbased  assertion,  and  could  not  be 
opposed  to  one  drawn  from  such  an  analysis  as  had  been  presented. 
It  was  not  mere  brute  force,  but  that  higher  moral  strength,  induced 
by  intelligently  directed  habits,  which  enabled  men  to  neutralize  the 
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evils  by  which  they  were  surrounded,  and  to  emerge  triumphant.  The 
contrar}'  doctrine  was  undiluted  materialism.  If  the  experience  was 
examined  in  its  age  incidence  it  would  he  seen  how  effective  an  armour 
those  habits  of  lil'e  had  proved  in  the  day  of  trial  to  those  who  had  so 
wisely  equipped  themselves.  Those  habits,  from  early  manhood  down 
to  approaching  age,  had  continuously  repelled  the  assaults  of  long 
hours,  of  unwholesome  conditions  of  labour,  and  of  the  wear  and  tear 
inseparable  Irum  the  lower  grades  of  commercial  life — life  not 
conducted  under  such  jdeasant  circumstances  as  actuaries,  happily, 
lived  in.  It  had  been  found  that  where  the  strain  was  greatest,  there 
the  principles  told — the  bow  bent,  but  did  not  break.  In  conclusion, 
he  was  not  witliout  hopes  that  the  facts  laid  before  the  Institute 
in  the  paper,  though  perhaps  not  complete  in  the  impossible  proof 
that  technical  logic  demanded,  might  yet  arrest  their  attention, 
and  so  far  convey  to  their  minds  a  strong  impression  of  the  highly 
probable  truth  of  the  conclusions  advanced.  It  was  not  too  much  to 
say  that  the  members'  approval,  and  even  their  generous  countenance 
would  vastly  strengthen  the  efforts  of  those  devoted  men  who,  having 
renoiuiced  what  were  to  most  the  chief  pleasures  of  this  world,  with 
apostolic  zeal,  consecrated  their  lives  to  strengthening  the  weak,  to 
upholding  the  trembling,  and  to  recalling  the  outcast. 

The  Phesibent  (Mr.  William  Hughes)  thought  the  paper  was 
doubly  welcome  ;  firsth',  because  it  introduced  the  Institute  to  a  new 
contributor  to  their  transactions,  and  he  hoped  it  would  not  be  the  last 
time  they  would  have  contributions  from  Mr.  Moore.  The  paper  was 
also  welcome  as  throwing  a  new  light  upon  what  had  hitherto  been  a 
somewhat  obscm-e  subject.  'J'he  absence  until  now  of  any  precise 
information  of  the  kind  now  disclosed,  and  the  reluctance  which  had 
hitherto  appeared  to  prevail  amongst  conductors  of  insurance 
companies  which  had  temperance  .sections  to  give  any  detailed  and 
explicit  information  as  to  their  methods  and  their  figures,  had 
naturalh'  induced  suspicion  that  the  temperance  sections  were  being 
unduly  favoured  in  some  way.  In  fact,  to  use  the  author's  expressive 
word,  they  were  being  "nursed."  The  members  now  had  the 
opportunity,  for  the  first  time,  of  forming  for  themselves  a  judgment 
on  a  great  many  points  upon  which  they  had  been  till  now  in  the 
dark ;  and  especially  it  must  be  very  gratifying  to  them  to  find  that 
their  suspicions — at  all  events,  as  far  as  the  institution  with  which 
Mr.  Moore  was  connected — had  no  foundation.  But  he  thought  they 
ought  to  be  very  careful  as  to  the  general  deductions  made  from  the 
facts  put  forward.  Those  facts  would  repay  a  great  deal  of  study. 
No  doubt  the  figures  were  capable  of  other  explanations  than  those 
which  would  be  sought  to  be  put  upon  them.  Enthusiastic 
temperance  advocates  would  say  that  the  favourable  comparison 
between  the  two  sections  was  entirely  due  to  abstinence  from  alcohol. 
He  wished  to  say  that  the  paper,  whatever  it  proved,  did  not  j^rove 
that.  The  conclusions  at  which  the  author  had  arrived  had  been 
stated  by  him  with  studied  moderation,  and  fell  very  far  short  of 
proving  that  total  abstinence  in  itself  was  conducive  to  a  long  life. 
Of  course  there  were  a  great  number  of  people  who  hoped,  when  they 
knew^  the  paper  was  going  to  be  produced,  that  it  would  conclusively 
prove  that  fact,  and  he  feared  there  were  some  people  who  would  say 
it  did  prove  it,  and  thereby  they  would  do  some  injury  to  their  own 
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cause.  Mauj  a  good  cause  had  been  quite  as  much  damaged  by 
injudicious  advocacy  as  it  had  been  by  the  open  attacks  of  its 
enemies  ;  and  he  wished  to  say  to  all  those  who  desired  to  use  the 
paper  and  discussion  for  that  purpose  to  be  very  careful  they  did  not 
overdo  it.  He  thought  one  explanation  had  been  indicated  by  one  of 
the  speakers.  Mr.  Whittaker  had  given  them  a  portrait  from  life  of 
the  average  teetotaler.  It  was  not  a  pleasant  one.  He  (the 
President)  would  not  have  dared  to  have  painted  the  gentleman 
in  such  gloomy  colours.  According  to  what  Mr.  Whittaker  had 
said,  he  would  appear  to  be  a  very  disagreeable  person.  He  was  quite 
sure  he  was  not  so  bad  as  Mr.  Whittaker  painted  him,  but  he  would 
prefer  to  say  that  teetotalers  were  only  a  section  of  tliat  part  of  the 
community  which  took  particularh''  good  care  of  themselves  in  every 
wa}-.  They  were  the  jieople  who  always  "  wrapped  up  ",  and  were 
careful  not  to  expose  themselves  to  anj'  sort  of  influence  that  might 
injure  their  health  or  tend  to  shorten  their  life  ;  they  were  not 
addicted  to  any  vices,  or  to  any  of  those  customs  and  habits  falliug 
short  of  vices,  which  some  careless  people  were  addicted  to ;  and  he 
should  say  they  were  a  careful-liviug  and  general!}'  religious.  God- 
fearing sort  of  people,  and  naturally  would  live  a  long  life.  In  fact, 
they  conducted  life  upon  a  principle  exactly  the  contrary  to  that 
expressed  by  the  formula  too  often  adopted  by  others — "  A  short  life 
and  a  merry  one."  In  conclusion,  he  wished  to  propose  a  hearty  vote 
of  thanks  to  Mr.  Moore  for  his  most  able  paper. 

The  motion  having  been  carried, 

Mr.  MooEE,  in  reply,  thanked  the  members  very  much  for  the 
kind  way  in  which  the  paper  had  been  received.  He  was  well  aware 
that  the  interest  attached  more  to  the  materials  used  in  it  than  the 
treatment.  It  had  been  his  endeavour  to  state  the  facts  impartially. 
It  was  simply  for  him  to  show  what  ditferences  arose,  and  not  what 
the  causes  of  the  differences  were.  He  had  to  deal  with  two  bodies 
of  people,  the  only  distinction  between  them,  as  far  as  his  company 
could  ascertain,  being  that  the  one  body  were  teetotalers  and  the 
other  not,  and  the  figm-es  showed  the  respective  rates  of  mortality. 
Most  of  the  points  which  had  been  raised  in  the  discussion  had  been 
answered  by  other  speakers,  mainly  by  Mr.  Whittaker.  Oue  was  the 
comparison  with  the  Clergy  Mutual  and  the  Equitable.  He  might 
point  out  that  the  average  sum  assured  in  the  Clergy  Mutual  was 
£750,  and  in  the  Equitable  £1,200,  while  in  the  United  Kingdom 
Temperance  it  was  under  £300.  He  thought  if  they  could  show, 
with  a  much  humbler  class  of  people,  that  the  addition  of  the 
practice  of  total  abstinence  would  bring  about  as  favourable 
a  rate  of  mortality  as  that  among  the  clergy  and  the  well-to-do 
people  assured  in  the  Equitable,  it  was  a  very  satisfactory  state  of 
affairs.  In  reply  to  Mr.  Manly's  remarks  about  ratios,  personally  he 
would  not  look  at  ratios  without  looking  at  the  figures  on  which  the 
ratios  were  based.  He  had  stated  the  figures  on  which  the  ratios 
were  based,  so  that  they  could  see  what  the  value  of  the  ratios  were. 
Mr.  King  had  spoken  of  the  mortality  in  New  Zealand  and  at  the 
Cape.  He  did  not  know  what  explanation  could  be  offered,  except 
that  there  appeared  to  be  a  great  deal  of  fluctuation,  which  would 
naturally  suggest  small  figures ;  in  addition  to  which  there  were  a 
larger  number  of  endowment  assurances  in  the  temperance  section. 
He  again  thanked  the  members  very  much  indeed. 
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MORTALITY  OF  ABSTAINERS  AND  XOX-ABSTAIXERS. 
[We  have  much  pleasure  in  finding  sj^ace  for  the  following  letters 
which  have  been  addressed  to  us. — Ed.  J.I.AJ] 

To  the  Editor  of  the  Journal  of  the  Institute  of  Actuaries. 

SiE, — In  the  discussion  which  followed  the  reading  of  Mr.  iloore's 
Paper  on  this  subject  it  was  pointed  out  by  several  speakers  that,  in 
order  to  obtain  a  true  comparison  between  the  rate  of  mortality 
amongst  abstainers  and  non-abstainers  respectively,  it  was  essential 
that  the  lives  brought  under  observation  in  the  two  classes  should  be 
similar  in  all  other  respects ;  and  it  was  generally  considered  that 
Mr.  Moore  had  been  fortunate  in  obtaining  data  which  possessed  this 
necessary  qualification.  Had  time  permitted  it  was  my  intention  to 
point  out  one  respect  in  which  the  abstainers'  experience  differed 
from  the  non-abstainers'  in  a  sense  favourable  to  the  former. 

Mr.  Moore's  tables  appear  to  me  to  contain  ample  internal 
evidence  that  the  new  business  in  the  abstainers'  section  has  been 
increasing  very  considerably  in  proportion  to  the  new  business  in  the 
non-abstainers'  section. 

I.  On  reference  to  the  footnote  to  Table  XV,  it  will  be  seen  that 
during  the  period  of  19  years  from  31  December  18S2  to  31  December 
1901,  the  number  of  poHcies  in  force  in  the  abstainers'  section 
increased  by  about  29  per-cent,  while  the  number  of  policies  in  the 
non-abstainers'  section  decreased  by  about  23  per-cent.  In  fact, 
while  the  total  number  in  the  two  sections  remained  nearly  the  same, 
the  numbers  in  the  separate  sections  practically  changed  places. 

II.  On  reference  to  Tables  III  and  lY  it  will  l)e  seen  that  the 
policies  "  existing  "  at  the  close  of  the  observations  represent  43'5 
per-cent  of  the  entrants  in  the  abstainers'  section,  but  only  29"5  per- 
cent of  the  entrants  in  the  non-abstainers'  section. 

III.  On  reference  to  the  same  tables  it  will  be  seen  that  the 
average  number  of  years  of  exposure  per  new  policy  entering  was 
13'7  in  the  abstainers'  section  and  11"7  in  the  non-abstainers' 
section ;  while  fi-om  Table  V  it  appears  that,  if  the  first  five  years 
of  assurance  be  excluded,  the  figures  are  lO'O  and  107  respectivelv. 
Cceteris  paribus,  the  ditference  might  have  been  expected  to  be  in 
the  reverse  direction  in  view  of  the  lower  average  entry-age  and  the 
lower  rate  of  discontinuance  in  the  abstainers'  section. 

If  the  explanation  of  these  figures  be,  as  I  have  suggested,  that 
the  proportionate  amount  of  new  business  in  the  abstainers'  section 
has  increased,  the  result  must  be  that  in  two  senses  of  the  word  the 
abstainers'  experience  is  somewhat  "newer"  than  the  non-abstainers. 
That  is  to  say — 

I.  On  the  average  the  exposures  must  refer  to  a  later  period  of 
time  in  the  abstainers'  section  than  in  the  non-abstainers',  and  there 
is  clear  evidence  (both  in  Mr.  Moore's  paper  and  in  the  recent  0^' 
experience)  that  the  rate  of  mortality  is  improving  as  time  goes  on. 

II.  On  the  average  the  exposures  in  the  abstainers'  section  must 
relate  to  more  recently  selected  lives  than  those  in  the  non-abstainers' 
•section.  This  point  is  not  entirely  met  by  Mr.  Moore's  Table  V  in 
which  the  experience  of  the  first  five  years  from  entry  is  excluded, 
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because  it  is  now  generally  recognised  that  the  effect  of  selection  is 
felt  for  a  ver}'  much  longer  period. 

It  will  be  observed  that  whatever  effect  these  differences  might 
have,  would  be  in  the  direction  of  exaggerating  the  divergence 
between  the  two  sections. 

I  do  not,  however,  suggest  that  these  considerations  would  have 
sufficient  effect  in  this  case  to  seriously  alter  Mr.  Moore's  percent- 
ages, or  the  deductions  which  he  draws  from  them.  I  refer  to  them 
rather  as  showing  (on  the  point  of  statistical  method)  that  it  is  not 
necessarily  sufficient  "  that  the  same  method  and  period  be  used  for 
both  sections  "  since  this  does  not  exclude  differences,  which,  in 
certain  circumstances,  might  be  important. 

I  am,  Sir,  your  obedient  Servant, 

G.  J.  LIDSTONE. 
1,  BartJtolomeio  Lane,  30  November  1903. 


To  the  Editor  of  the  Journal  of  the  Institute  of  Actuaries. 
SiE, — Replying  to  Mr.  Lidstone's  letter  of  30  November, 
the  principle  involved  in  his  criticism  of  my  paper  must  be  admitted ; 
but  I  submit  that  its  bearing  on  the  relative  mortality  of  the 
abstainers  and  non-abstainers  amounts  bo  very  little.  Indeed, 
Mr.  Lidstone  is  good  enough  to  admit  this  in  the  last  paragraph 
of  his  letter.  If  we  compare  the  rates  of  mortality  of  the  whole-life 
policies,  healthy  males,  to  the  end  of  1S82,  when  the  relative  positions 
of  the  abstainers'  and  non-abstainers'  sections  were  practically  the 
reverse  of  those  at  the  end  of  1901,  we  have  the  following  results  : — 

Percentage  the  Abstainers'  Rate  of  Mortal  it  ij  is  of  the 
Non- Abstainers'  Rate. 


Ages 

To  end  of  1SS2 

To  end  of  1901 

(1) 

(•2) 

(3) 

20-24 

89-5 

69-9 

25-29 

75-5 

701 

30-34 

59-6 

56-5 

35-39 

58-1 

54-8 

40-44 

58-8 

57'2 

45-49 

64-1 

58-5 

50-54 

61-6 

62-4 

55-59 

65-2 

70-6 

60-64 

81-7 

78-5 

65-69 

82-1 

84-0 

70-74 

85-7 

86-5 

75-79 

88-6 

1100 

80-84 

74-9 

93-7 

I  contend  that  the  figures  in  column  (2)  support  my  general 
conclusions  equally  with  those  in  column  (3). 

Some  light  is  thrown  on  the  effect  of  "selection"  in  my  Tables 
V  to  VIII.  Moreover,  it  does  not  necessarily  follow  that  the 
selection  operates  in  the  same  manner  in  each  section.  If  we  omit 
the  first  five  years  of  assurance,  the  superiority  of  the  abstainers' 
life  is  rather  more  evident  than  in  the  total  experience,  as  is  here 
shown  : — 
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Percentage   the   Abstainers'    Bate   of  Mortality    is    of   the   Non- 
Abstainers'  Rate,  Whole-Life  Sealthy  Males,  1841-1901. 


Ages 

Total 
j     Experience 

Excluding 
first  five  years 
of  Assurance. 

20-24 

1 

!         69-9 

45-8 

25-29 

70-1 

.58-2 

30-34 

1         56'5 

51-7 

35-39 

54-8 

52-7 

40-44 

57-2 

5o-8 

45-49 

58-5 

55-9 

50-54 

62-4 

60-7           1 

55-59 

70-6 

69-4 

60-64 

78-5 

761           ' 

65-69 

84-0 

83-4 

70-74 

86o 

86-4 

75-79 

110-0 

109-5 

80-84 

93-7 

93-7 

We  might  be  justified  in  assuming  from  these  figures  that 
if  "selection"  could  be  entirely  eliminated,  the  abstainers  would 
come  out  better  still. 

I  am,  Sir,  your  obedient  Servant, 

E.  M.  MOOEE. 
1,  Adelaide  Place,  E.C.,  14  December,  1903. 


To  the  Editor  of  the  Journal  of  the  Institute  of  Actuaries. 

SiE, — The  object  of  my  letter  of  30  November  was  to  call 
attention  to  a  question  of  principle,  which,  as  it  seemed  to  me,  was  in 
some  danger  of  being  overlooked,  and  I  am  glad  to  note  that 
in  principle  Mr.  Moore  and  I  are  in  agreement.  I  was,  however, 
careful  to  disclaim  any  intention  of  discussing  the  quantitative  effect 
of  the  considerations  to  which  I  alluded,  and  I  do  not  now  propose  to 
enter  into  any  such  discussion,  for  which  the  published  data  appear 
to  be  inadequate. 

I  should  like,  however,  to  suggest  to  Mr.  Moore  that,  as  his 
paper  is  likely  (for  a  long  time  to  come)  to  be  the  standard  source 
of  information  on  the  subject,  it  would  be  very  desirable  to  add 
to  his  tables  a  statement  giving,  for  quinquennial  periods,  the 
relative  numbers  of  new  entrants  in  the  two  sections  ;  thus  showing 
clearly  the  different  rates  of  progression. 

Mr.  Moore's  remarks  as  to  the  relative  effect  of  selection  in  the 
abstainers'  and  non-abstainers'  experience  ai'e  very  interesting,  and 
encourage  the  hope  that  as  he  is  in  possession  of  a  unique  body  of 
facts  he  may  see  his  way,  at  no  remote  time,  to  analyze  the  data 
according  to  the  duration  of  assiu'ance.  By  this  means  he  would  not 
only  obtain  the  most  scientific  comparison  between  the  rates  of 
mortality  in  the  two  sections,  but  would  also  secure  the  means 
of  investigating  whether  the  effect  of  selection  differs  in  the  two 
sections  as  he  suggests. 

In  the  case  of  assurance  statistics  it  is  hardly  possible  to  eliminate 
the  effect  of  selection,  but  what  I  understand  Mr.  Moore  to  suggest 
IS  that  as   the   duration  of   the   assurance   increases   the   effect  of 
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selection  may  wear  out  more  rapidly  in  the  case  of  the  non-abstainers 
than  in  the  case  of  the  abstainers.  This  hypothesis  is  certainly 
consistent  with  the  percentages  given  in  the  second  table  of 
Mr.  Moore's  letter,  and  it  offers  an  interesting  subject  for  further 
investigation.  It  niay  be  worth  while  to  point  out  that  if  the 
hypothesis  be  correct  the  effect  will  be  to  increase  and  not  to 
diminish  the  disturbing  effect  of  the  differences  of  duration  to  which 
I  called  attention  in  my  previous  letter. 

I  am,  Sir,  your  obedient  Servant, 

G.  J.  LIDSTONE. 
1,  Bartholomew  Lane,  E.C.,  21  December,  1903. 


To  the  Editor  of  the  Journal  of  the  Institute  of  Actuaries, 
Sir, — I  regret  that  owing  to  pressure  of  other  business  I  am 
unable  at  present  to  furnish  the  relative  numbers  of  new  entrants 
quinquennially  in  the  Temperance  and  General  Sections.  To  do  so 
would  involve  a  very  extensive  re-sorting  and  counting  of  the  cards. 
I  hope,  however,  in  a  lew  months  to  go  more  closely  into  the  question  of 
"  selection  "  by  an  analysis  of  the  data,  as  suggested  by  Mr.  Lidstone. 
I  did  not  intend  to  imply  in  my  letter  of  14th  inst.  that  selection 
may  wear  out  more  rapidly  in  the  case  of  non-abstainers,  nor  have  I 
any  reason  to  believe  that  this  is  so,  except  that  "  Abstinence  "  is  an 
element  of  selection  with  the  Abstainers,  and  tliis  always  remains 
with  them;  in  other  words,  never  "wears  out."  But  the  other 
elements  are  the  same  in  both  sections,  so  far  as  we  know. 

Broadly,  the  aggregate  experience  shows  a  certain  superiority  of 
the  abstainers  over  the  non-abstainers.  If  we  exclude  the  experience 
of  the  first  five  years  of  assurance,  this  superiority  is  even  more 
evident.  At  present  we  have  no  material  to  show  that  either  section 
would  show  relatively  better  or  worse  results  if  we  excluded  the  first 
seven  or  ten  years  of  assurance,  but  I  hope  to  make  this  clear 
shortly.  j  ^^^^  gjj,^  ^,Q^J,  oi^edient  Servant, 

K.  M.  MOORK. 
1,  Adelaide  Place,  E.G.,  29  December,   1903. 


ACTUARIAL     NOTES, 


I. 

Staff  Pension  Funds. 
On  the  Construction  uf  Columns  for  obtaining  the  value  of  the 
Return,  on  Death  or  Withdrawal,  of  the  Total  Contributions 
[based  on  Salary)  with  Compound  Interest  at  rate  j  per 
annum,  discounted  at  rate  i  per  annum.  By  Ernest  C. 
Thomas,  F.I.A. 

JjET   it  be   assumed  that   the  contribution    is    payable    at    the 
beginning  of  each  year  in  advance. 

I^et    .,   .  ..^  =r^,  and  yy— ^  =m-^,  and 

Let  the  salary  (as  a  function  of  the  age)  be  expressed  as  5^,-. 
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It  will  be  convenient  to  follow  Mr.  Mauly^s  method  and  base 
our  calculations  in  the  first  instance  on  the  whole  salan,-. 

Out  of  /j.  persons  aged  (x),  dj.  persons  will  die  in  the  first 
year,  the  present  value  of  whose  benefit  will  be  sjd^  x  i=  x  1  4-^*) ; 
ilx+i  will  die  in  the  second  year,  and  the  value  of  their  benefit 
will  be  Sx(dj.^i  x  r**  x  1  +7^-)  +  Sj+i  {dx^i  x  r'*  x  1  +j^) ;  and  so  on. 
The  total  value  in  respect  of  the  (j.  persons  will  therefore  be 
represented  by  the  following  expression  : 

s^ida:  X  r*  X  1  +j^) 
hSa;{djr+i  X  r'*  X  1  +>'*)  +Sr+i{d^+i  X  r»*  x  1  +/) 
f5x('/x+2  X  v'i  X  T+f^-)  +5,.^i(</^+.2  X  i-^'  X  r+7'^)  +^^+2%+2  X  v^  X  iT?') 

+  &C (1) 

Summing  this  expression  in  vertical  columns,  we  have : 
1st  col.— 

2nd  col. — 

3rd  col.— 

_    s,^,    I  f^+^T'+d      (^T+d      f^T+         ^ 

&c.,  &c (2) 

It  will  be  seen  that  by  multiplying  each  of  the  expressions, 
within    the    large    brackets,    by    (  :j — -.)  ,    we    obtain    functions 

analagous  to  the  ordinary  commutation  column  Cj.     Let  such  a 
column  be  formed  and  represented  by  an  italic  capital,  thus,  Cj., 

where  Cx  =  dxX  (  :j — -.j       ,  instead  of  ^Z^.  x  (  :j .  j 

From  expression  (2)  we  now  have — 

value  of  1st  line  =.«.r.  (  , : )   -  C,,-  +  C^+i  +  Cx+o->[-  ■  •  •] 

>>       -^  2ndlme  =^.([±j:y{c.,.+  C.,.+  C.,3+  •  •  .} 

„       „  3rd  line  =  ^^^.  (1±^?)"/CV^.+  C,+3+  C,^.+  •  •  -} 

&c.,  &c (3) 

If  we   sum  the  column   C^  from   [x)  upwards  and  call  the 
VOL.  xxx^•III.  u 
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resulting  column  Mj.,  expression  No.  (3)  will  be  reduced  to  the 
followini;- : 


The  next  step  is  to  form  a  column  of  [M_^.xsj.),  which,  iu 
accordance  with  Mr.  Manly's  notation,  we  will  call  A/^.  Formula 
No.  (4)  is  now  represented  as  follows  : 

([±^)>^+M:,..^4-M^...^-f...}     .     .      (5) 

=  ~,\^Ar:,.v-+M%,.u-+'  +  MU,.y'-^''+-..]     ....      (7) 

If  now  we  form  a  further  column  {M'.xw'^)  which  we  will 
call  M','.^,  and  sum  this  from  (x)  upwards  and  call  the  resulting 
column  R'i",  the  whole  expression  reduces  to 

^xlif (8) 

Reducing  now  to  the  basis  of  a  unit  of  salary,  and  dividing 

also  by  l^,  we  obtain  as  the  value  of  the  Benefit  for  each  member 

aged  X  the  following  simple  expression  : 

1  7? " 

xm'=4^ (9) 


v^  X  Sx-  X  4  '        D 

To  sum  up  briefly,  the  columns  required  are  as  follows  : 

(1)  c.   ={d.^(}^f) 

(2)  M,=SC,. 

(3)  M!,={M,xs.,). 

(4)  Af.f=(M;;xM-^-)- 

(5)  7?r  =2Mf. 

(6)  Bl    =v''xla,XS.v. 

The  last  column  is  one  already  made  familiar  to  us  by 
Mr.  Manly,  and  will  be  required  for  the  ordinary  benefits  of  a 
Pension  Fund. 

The  formula  will  be  equally  applicable  to  withdrawals  by  the 
substitution  of  w^   for   dj,,  but  if  more  than   one  set    of   such 
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columns  is  calculated  it  will  be  advisable  to  distinguish  them  bv 
using  Mr.  Manly^s  upper  prefixes  (d)  or  {w)  as  the  case  may  be, 
thus '^Cj.  or  «C^,  &c. 

The  various  columns  will  be  summed,  of  course_,  only  up  to 
the  year  preceding  the  age  of  normal  retirement. 

It  will  readily  be  seen  that  when  the  rate  of  accumulation  is 
the  same  as  the  rate  of  discount,  i.e.,  when  (jj  =  [i),  the  formula 
becomes  identical  with  that  given  by  Mr.  Manly  in  his  paper  on 
StaiF  Pension  Funds  (see  J. I. A.,  vol.  xxxvi,  p.  237). 

C'x  becomes  dx, 

Mf      „         {I'x  X  V-  X  s,)  =  ^0)^(1+  i), 

the  presence  of  the  factor  (l+i)  being  explained  by  the  fact  that 
in  Mr.  Manly's  formula  the  contribution  is  assumed  to  be  payable 
at  the  end  of  the  year  instead  of  the  beginning. 

If  the  contributions  are  spread  evenly  over  the  year  there  will 
be  on  the  average  only  half  a  year's  contribution  in  the  year 
of  death.     The  formula  in  that  case  over-estimates  the  benefit  by 

the  inclusion  of  a  final  payment  of  s^j^t  instead  of  -~ ,  and  also 

by  the  inclusion  of  half-a-year's  excess  interest  at  the  rate  {j), 
eacl'  payment,  that  is  to  say,  being  accumulated  for  half  a  year 
too  much.     In  order  to   allow  for  the   excess  interest  we  must 

multiply  our  result  bv   r^ ^^;   the  correction  for  the  half-year's 

contribution  in  the  year  of  death  will  be 


'_T?  •  " -T 


-   Kr .  Sx  .  r^+  ^  +  </x  +  l5x+l^^+  '^  + 


=  -2-  jyf  (see  J.I. A.,  xxxvii,  p.  193). 
The  corrected  formula  is,  therefore, 

= ^ i^hjL  no) 

If  there  be  an  interval  before  the  Benefit  commences,  say 
10  years,  a  convenient  way  of  dealing  with  the  question  is  to  fix 
an  average  age  at  entry,  for  example  20.  In  constructing  our 
columns  we  should  then  put  C'j;  =  0  for  ages  20  to  29.  Con- 
sequently the  values  of  Mj.  for  ages  20-30  would  be  identical. 
From  that  point  onwards  the  operations  would  proceed  as  before. 

If,  however,  this  assumption  should  be  impracticable,  owing 
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to   the  great  divergence  in  the  entry  ages^  formula  (9)   would 
become : 

In  a  valuation  of  existing  contracts  we  should  have  as  the 
total  value  of  the  Benefit  in  respect  of  each  member : 

(Past  Contributions  accumulated  at  the  rate  (/))  x  — 

+  (Present  Contribution) ^  T^ 

The  foregoing  problem  is  similar  to  the  one  investigated  by 
Mr.  H.  T.  Adlard  in  a  note  to  the  Journal,  vol.  xxxvi^  p.  389. 
His  object^  however,  was  to  obtain  a  formula  by  means  of  which 
an  isolated  value  could  readily  be  calculated  without  recourse  to 
special  columns.  Moreover,  both  he  and  the  authorities  quoted 
by  him  confined  their  attention  to  the  case  of  a  uniform 
contribution.  The  question  having  recently  arisen  in  connection 
with  the  rules  of  an  actual  Pension  Fund  under  which  the 
contribution  would  be  dependent  upon  annual  salary  varying  with 
the  age,  and  the  values  of  the  Benefits  would  be  required  for 
Members  of  all  ages,  it  became  necessary  to  deal  with  the  problem 
by  means  of  the  columnar  method.  It  is  hoped  that  in  these 
circumstances  the  above  will  be  found  to  be  a  satisfactory 
solution. 


II. 

On   the   Determination  of  the  Rate  of  Intei'est  in  an  Annuity- 
certain.     By  John    Spencer,  F.I.A. 

J.  HE  following  notes  on  the  determination  of  the  rate  of  interest 
in  an  annuity-certain  are  submitted  in  the  belief  that  they  will 
be  found  to  throw  new  light  upon  a  problem  which,  though  not 
at  the  present  time  of  any  great  practical  importance,  has  for  two 
centuries  attracted  the  attention  of  mathematical  investigators, 
and  occupies  a  definite  place  in  the  history  of  the  subject  of 
interest  and  annuities. 

1.  Two  of  the  simplest  of  the  approximations  involving  the 
use  of  interest  tables,  are  those  attributed  to  Francis  Baily  and 
George  Barrett,  which  are  here  given  : 

i'{a'-a)  i'{a'-a) 

P-a-nv'--^'    ^^^  P-a'-nv'-^'    ^^> 
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i'/  =  the  given  annuity-value. 
2  =  the  unknown  rate  at  which  a  is  calculated. 
i'  =  ii  rate  near  to  i,  found  by  inspection  of  the  tables. 
a'  =  the  corresponding  annuity- value. 
n  =■  the  term  ;  and 
p  =  i  —  i'. 

The  following  examples  show  how  far  these  formulae  may  be 
relied  upon. 


Given  Annuity 

i 

i' 

Error  in  Value  of  p 
as  found  by  formula 

ai^=  22-20843 
as^  =20-30983 
a^l  =  17-44985 

-0325 
-0433 
•0550 

-0300 
■0400 
•0600 

(A)                         (C) 
+ -000139             --000074 
+  -000129             -  -000147 
+  •000087             -•000352 

Some  misconception  appears  to  exist  with  regard  to  the 
relative  accuracy  of  these  formulse.  Since  Barrett  first  suggested 
his  formula  (C)  as  an  improvement  on  that  of  Baily,  it  has  been 
usually  stated  without  qualification  that  (C)  gives  better  results 
than  (A)^  while  the  method  by  which  the  latter  approximation  is 
deduced  has  been  condemned  on  the  ground  that  it  involves  loss 
of  accuracy  as  compared  with  the  process  foUow^ed  in  obtaining 
formula  (C).  The  fact  is^  that  the  relative  accuracy  depends 
upon  the  term  of  the  annuity  under  investigation,  as  is  suggested 
by  the  above  illustrations.  This  point  will  be  dealt  with  shortly, 
but  I  may  at  once  point  out  that  in  the  extreme  case  of  a 
perpetuity,  formula  (A)  is  rigidly  accurate,  since  ;iv''*+'  vanishes 

when  n  is  infinite,  and  the  formula  reduces  to  i—i'.     On  the 

•/ 
I 

other  hand,  formula  (C)  in  this  case  becomes  {i  —  i')  -. . 

2.  The  initial  equation  from  which  the  above-mentioned 
formulae  are  derived  is  : 


l-(l  +  i' +  /))-« 

a=  ^7 "^ — 

^  +p 


(1) 


Multiplying    both    sides    of    this    equation    by   i'+p    and 
expanding,  we  have  : 


-y 


■I  ,      ,  ^  /  /      ^,  k(«  +   1) 

2'(a'  — «)  =  («  — n?;«+V/3+  -^^ — ^t;»+2 

^^ ^ -V  "+^p^  +  &c. 

D 


•     (2) 
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The  terms  neglected  in  deriving  formula  (A)  may  be  written 

(»+M^±3),..e!    s,,.)  ...  (3) 

12  %  ^  J 

QX,  writing  ij  for  the  series  in  brackets, 

w(n+l)    ,  „ 

+  -^-^ — '-V  "+-.p-..i!/. 

This  expression  will  be  referred  to  as  the  (A)  remainder. 

Again,  formula   (C)   is  obtained  by  writing  equation   (1)   in 
the  form 

a=[l-(l+^•'  +  p)-"][l  +  ^,]    '], 

whence,  after  expansion,  we  have 

i(a'_a)  =  (fl'  — n?;'«+')p  — Tfl'  — w/»+' 

_^i(!i+l)^'.-.2,'V+&e.     ...      (4) 
2  / « 

The  series  discarded  from  this  equation  in  deducing  formula 

(C)  may  conveniently  be  called  the  (C)  remainder,  and  since 

^    L  2  o 

it  may  be  written 

_(»_±i^3..,...)^,+.e....] 
Putting  now 

Ui  +  'i+2,'+('i±%±2)^.+  ... 

X  6  iZ 

the  (C)  remainder  becomes 

which  will  be  found  to  reduce  to 


(^-•p' 


(5) 


An  examination  of  the  (A)  remainder  makes  it  clear  that  in 
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practice  this  will  be  positive,  the  effect  of  neglecting  these  terms 
in  formula  (A)  being  to  overstate  the  value  of  p.  A  contrary 
result  obtains  in  regard  to  the  (C)  remainder,  and  we  are  led  to 
the  conclusion  that  the  correct  value  of  p  will  be  found  to  lie 
between  the  (A)  and  (C)  approximations,  and  that  this  may  be 
written 


i'{a'  —  a) 


or  I 


,  fa  — /if'""'"' 
L     d'  —  a 


-]■ 


(6) 


a  —  nv  "■'"'  +  c(a  —a 

where  c  is  positive  aud  less  than  unity. 
From  this  point  of  view  we  have 

i{a'  —  a)  =  {a  —  nv'"-'^^)p-\-c{a'—a)p     ....      (7) 

Now^,  multiplying  equation  (2)  by  (1— c),  and  adding  to  the 
result  c  times  equation  (4),  we  find  that 

i\a'  —  a)  =  {a-nv'''  +  ')p-\-c{a'  —  a)p  +  [l—c) 

X  (A)  remainder  +  c  x  (C)  remainder, 

and   equating   the  right-hand  number  of  this  equation  and  the 
corresponding  expression  in  equation  (7),  we  arrive  at  the  result 

(A)  remainder 


(A)  remainder  —  (C)  remainder 


y+ 


\x 


1  + 


(8) 


Formula  (8)  is  exact,  but  it  of  course  involves  the  unknown 
quantity  p.  By  means  of  it,  however,  we  may  obtain  expressions 
giving  the  value  of  p  to  any  required  degree  of  accuracy. 

For  example,  putting  p  =  0,  we  have — 


=,=  [!+ !L+_V+(ii±ML±l),.  +  ] 


C  = 


(9) 


2       "^ 


whence 


(l  +  t')"-(l+nrf') 

i=Z      , 

L    a  —c 


+ 


(10) 


a  2[{\  +  i'Y-{\+nd')']_ 

At  first  sight  this  looks  like  a  new  formula,  but  it  is,  in  fact. 
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identical  with  that  given  by  Mi-.  J.  J.  McLauchlau,  aud  kuown 
as  formula  (D),  since — 


n(n+ 1)^/2 
2       '^ 


a' — nw'"''"' 


{l+i')^-{l  +  nd') 

We  may  deduce  from  formula  (10)  a  simple  approximation 
for  p  which;  considering  the  labour  involved,  will  be  found  to 
give  very  good  results,  except  in  extreme  cases. 

From  (9)  above 

o  6b 

In  cases  where  ni'  is  not  greater  than  3  or  4,  we  may,  without 
serious  loss  of  accuracy,  write  for  this  series — 

(m')2 


m 
^=1-3   + 


36 


whence 


P  = 


I  —nv  ""^'       n  r         in 
I  {a  -a)   ~3V   "127 J 


(11) 


Two  examples  in  illustration  of  this  formula  may  be  given  : 


a^=19    i   =-0324252 
i'  =  -03 
p  = -0024252      1 

a^  =  16-04612    i  =  -055 
i'  =  -050 
p  =  -005     , 

Formula  •     Value  of  p 

Error 

Formula 

Value  of  p 

Enx)r 

A     -0025732 
C     -0023699 
11     -0024230 

+  -0001480 

-  -0000553 

-  -O0O0022 

A 

C 
11 

-0052326    +  -0002326 
-0047369    - -0002631 
•0050001     +  -0000001 

3.  At  this  point  we  may  investigate  a  little  more  closely  the 
relative  accuracy  of  formulae  (A)  and  (C).  Using  formula  (10) 
as  a  standard  of  comparison,  we  see  from  (9)  that  when  n  is  small 
the  value  of  x  will  be  but  slightly  less  than  unity,  and  in  such  a 
case  as  this,  formula  (C),  which  mav  be  written 


p  =  i\  — -, +1 

L     cr  —a 


would  obviously  give  a  close  approximation.  On  the  other  hand, 
in  the  case  of  an  annuity  for  a  long  term  at  a  high  rate  of  interest, 
X  will  be  a  small  fraction,  aud  here  formula  (A)  might  very 
appropriately  be  employed.      At  the    point    at   which  the    two 
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fonuulee  give  equally  good  results^  we  should  not  be  far  wrong  in 
writing  a;  =  ^,  and  formula  (10)  would  become — 


P  =  ' 


^a  —  nv''"'^^ 


+ 


'^ 


(12) 


whence,  equating  this  value  of  x  and  that  given  in  deducing 
formula  (11),  we  have,  roughly,  ni'  =  l'8,  a  result  which  enables 
us  to  tell  at  once  whether  (A)  or  (C)  will  furnish  the  better 
approximation  in  a  given  case. 

The  following  two   illustrations,  at  widely  different  rates  of 
interest,  form  a  sufficiently  stringent  test  of  formula  (12)  : 


0^1  =  38^44489               i  =  ^0225 

{'  =  •0200 

wi:'  =  1^8                         p  =  -002o 

aiii  =  8-33458                  i=     -0975 

i'=     -1000     1 
»j'  =  l-8                        p=--0025 

Formula 

Value  of  p 

Error 

Formula 

Value  of  p 

Error 

12 
A 
C 

-002497 
•002663 
-002350 

- -000003 
+  -000163 
-■000150 

12 
A 
C 

-•002501 
-  -002470 
-002533 

- -000001 
+  -000030 
-•000033 

4.  Returning  now  to  formula  (8),  I  will  give  two  closer 
approximations,  which  may  be  of  interest  from  a  mathematical 
point  of  view. 


Writing 


±4) 

1       p 
y      « 


and  substituting  for  x  and  y  their  respective  values,  we  find  that 

e  =  ^[l_^+^^l)^'^ej  very  nearly.     .      .      (13) 

The  (A)  approximation  may,  with  advantage,  be  substituted 
for  p  in  this  expression,  and,  writing  for  (n  +  2)(«  — 1),  what  is 
practically  the  same  thing,  n(n  +  l),  we  have,  finally : 


p  =  i 


b  + 


<^-       366      J_ 


where,  for  convenience,  b  is  put  for 


n.n-\-  lfl?'^\~ 
366 


(14) 


a  —a 


This  approximation   involves   very   little    more    labour    than 
formula  (10),  since  the  value  of  n.n-\-\d''^ ^  the  numerator  in  the 
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new    tcrin^    will    already    have    been    calculated    in    tinding    the 
value  of  X. 

Again,  from  (8), 


.ry      i'       p 


+  1 


(15) 


,xy 


+  1 


Now  the  true  value  of 


1  =  / 


a  —  nr 


a  —a 


+  c 


=  i\b  +  c'\ 


whence  -  =i  +  c,  and  formula  (15)  becomes — 
P 

_6  +  c+l  _   ^  +  1 
'^~  ~   b  +  c 


A  +  c 


+  1 


xy  xy 

Our  object  now  is  to  transform  this  expression  so  as  to  get 
rid  of  the  terms  involving  p  the  unknown.  For  all  practical 
purposes  this  may  be  done  by  adding  (a— 1)  to  the  numerator, 

x  —  \ 

and   to   the   denominator,  since,  writing  for  c  its   value  as 


given  in  formula  (13),  and  inserting  the  value  of  y,  we  find  that — 

n  +  2  „ 

n I   -4- 

b  +  c      x  —  \ 


b-\  + 


+ 
xy  c 

neglected. 
Hence- 


=  2  + 


b  +  X 


-\-  other  terms   which   may   be        i 


x{b  +  x) 


o  —  IH s—  a        o-\-ix—\-\ -r—  d 


2  + 


and 


p  =  i 


b  + 


x{b  +  x) 


b  +  ^x-A  +  '^^d' 


(16) 


Here,  as  before,  ^  =        ,  ,  and  x  may  be  written — 

a  — a 

n{n  +  \)d' 
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a3-ol  =  19     i  =-032  425198  8 
2:'  = -03 
/3  = -002  425  198  8             ^ 

uTo  =  16-558  269     i 

i' 

P 

=  5^  per-cent 
=  5  per-cent 
=  ^  per-ceut 

Formula 

Value  of  p 

Error 

Formula 

Value  of  p 

Error 

'       10 
14 
16 

•002  424  936  3  '•  -  -000  000  262  5 
•002  425  199  0    + -000  000  000  2 
•002  425  200  2    +  -000  000  001  4 

'                               1 

10 
14 
16 

•002  631  202 
•002-631  521 
•002  631  581 

-  -000  000  377 

-  •OOO  000  058 
+  -000  000  002 

a^  =  9-523  370  404        i  =  •lOo 
i'  =  -100 
p  =  -005 

Formula 

Value  of  p 

Error 

10 
14 
16 

•004  999  928  0 
•005  000  015  8 
•004  999  999  8 

-•000  000  072  0 
+  •OOO  000  015  8 
-•000  000  000  2 

The  last  example  is  an  extreme  case  utilized  for  illustrative 
purposes  by  De  Morgan  in  his  famous  paper  on  this  subject 
{J.I. A.,  vol.  viii,  p.  61).  He  suggests  it  as  a  severe  test  both  as 
to  n  and  p,  although  it  will  be  observed  that  the  results  given 
above  areunusuallyclose.  [(A)  gives  p  =  -0050007;  (C)/0047625, 
a  considerable  error].  In  regard  to  this  pointy  it  may  be  remarked 
that  the  accuracy  of  any  formula  of  the  kind  here  referred  to 
depends  not  so  much  on  the  closeness  of  the  trial  rate  to  the  true 
value,   as  upon  the   magnitude  of   the  quantity  b,  or  what    is 

i 
practically  the  same  thing   -  '     Moreover,  in  the  case  of  the  final 

illustration,  the  given  annuity  differs  very  slightly  from  the 
perpetuity,  and  the  closeness  of  the  result  due  to  the  (A)  formula 
is  at  once  accounted  for,  while  the  more  elaborate  formulae  gain 
in  accuracy  to  a  corresponding  degree. 


REVIEWS, 


British  Offices  Life  Tables,  1893.  Select  Tables. 
This  is  the  seventh  volume  of  tables  published  by  the  Institute  of 
Actuaries  and  the  Faculty  of  Actuaries,  in  connection  with  the 
completed  investigation  into  the  mortality  experience  of  British  Life 
Assurance  Companies  ;  and  now  only  one  more  volume  is  to  come, 
namely,  that  which  will  contain  the  anxiously  awaited  explanations 
of  the  methods  of  procedure.*     Until  this  last  volume  appears,  a  good 

*  As  we  go  to  press,  a  copy  of  this  volume  has  reached  us.     We  hope  to  deal 
with  it  in  our  next  number. — Ed.  J.I.  A. 
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deal  which  is  contained  in  those  already  in  our  hands  must  be  taken 
upon  trust,  but  that  fact  does  not  diminish  the  confidence  which  will 
be  felt  in  the  great  series  of  tables  due  to  the  labours  of  the  Joint 
Mortality  Experience  Committee,  and  to  the  public  spirit  and 
liberality  of  the  British  Life  Offices,  who  subscribed  the  heavy  cost  of 
compilation  and  publication. 

The  volume  of  Select  Tables  before  us  is  based  upon  eleven 
parallel  mortality  tables,  all  graduated  by  Makeham's  Law,  and  yet 
all  interdependent,  so  that  the  law  of  uniform  seniorit}'  runs 
transversely  across  the  various  tables,  as  well  as  downwards  through 
each.  The  first  of  these  mortality  tables  is  that  for  lives  just 
admitted  to  assurance,  the  second  for  lives  who  have  been  assured 
exactly  one  year,  and  so  on,  until  the  eleventh  is  that  for  lives  who 
have  been  insured  for  ten  years  or  more.  The  graduation  is  a 
masterpiece,  due  to  the  erudition  and  skill  of  Mr.  Gr.  F.  Hardy. 
Makeham's  constants  s  and  c  are  absolutely  constant  throughout 
all  the  eleven  tables,  and  for  all  ages,  but  the  constants  k  and  y, 
while  constant  for  all  ages  in  each  of  the  tables,  vary  from  table 
to  table  ;  and  yet,  in  tracing  select  joint  lives  across  the  tables  as  the 
duration  of  their  joint  assurance  increases,  the  law  of  uniform 
seniority  prevails,  and  the  two  joint  lives  of  different  ages  may  be 
represented  by  two  joint  lives  of  the  same  age,  just  as  in  an  ordinary 
table  graduated  on  Makeham's  hypothesis.  Therefore,  for  the 
Select  Experience,  there  is  no  need  to  prepare  extended  joint-life 
tables,  but  a  single  table  at  each  rate  of  interest  is  all  that  is 
required  for  each  number,  two,  three,  &c.,  of  joint  lives.  In  the 
volume  published,  tables  are  given  for  only  two  joint  lives,  but 
anyone  requiring  more  could  without  much  trouble  make  the 
necessary  computations. 

The  foregoing  is  an  imperfect  description  of  the  Select  Mortality 
tables  provided,  and  great  interest  will  be  felt  when  Mr.  Hardy's  full 
explanation  is  available.  Indications  of  his  methods  will  be  found  in 
J. LA.  xxxi,  p.  359,  and  xxxiii,  p.  493. 

The  tables  included  in  the  volume  of  Select  Experience  are  not 
very  numerous.  Those  not  involving  interest  consist  of  extended 
values  of  h,  log  /a-,  d^,  \ogdx,  q.v,  log  qx,  fJ-x,  and  log /j.^  for  each  of 
the  first  ten  years  of  assurance,  and  for  ten  years  or  more.  It  will  be 
noticed  that  px  and  log  px  do  not  appear,  and  we  think  this  is  a  little 
unfortunate,  as  in  many  respects  the  fmiction  p  is  more  important 
in  making  calculations  than  the  function  q.  Of  course  it  can  be 
obtained  at  once  by  taking  the  arithmetical  complement  of  q,  but 
frequently  its  logarithm  is  required,  and  that  necessitates  reference  to 
a  book  of  logarithms  or  differencing  of  the  values  of  log  Ix,  tedious 
processes  when  rapidity  of  calculation  is  important. 

Monetary  Tables  are  given  at  2i,  3,  3i,  and  4  per-cent  interest, 
and  they  include  extended  D  and  !B^  columns,  with  their  ultimate 
values  ;  also  Select  values  of  r/^-,  Aj.,  and  P.,.,  with  Select  values  of 
temporary  annuities,  for  all  values  of  the  initial  age,  x,  up  to  75,  and 
for  all  durations,  n  ;  and,  lastly.  Select  annuity-values  for  two  lives 
of  equal  age,  these  being  calculated  to  each  tenth  of  the  year  of  age 
to  render  interpolation  easy.  At  the  end  of  the  volume  there  is  a 
small  table  of  uniform  seniority  for  two  joint  lives,  identical  with  that 
given   for  the  O'*^'^'   mortality  in  the  volume  of  aggregate  tables, 
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because  Makeham's  constant,  c,  is  the  same  for  the  Select  and  the 
0^15)  Tables. 

It  will  be  observed  that  there  are  many  omissions  from  the 
foregoing  list.  For  instance,  there  is  no  extended  table  of  annuity- 
values,  and  the  assurance  commutation  columns  are  not  given.  The 
Joint  Committee  have  provided  the  material  for  the  preparation  of 
complete  tables  of  Select  monetary  values,  rather  than  supplied  the 
want  themselves.  They  have  done  so  much  that  it  would  be 
ungracious  to  complain  of  their  not  having  done  more,  but  evidently 
there  is  room  for  some  of  the  industrious  members  of  the  profession 
to  provide  yet  another  volume  of  tables,  which  would  prove  very 
useful  to  the  practising  actuary. 

The  Select  Tables  will  probably  be  largely  used  for  the  calculation 
of  premium  rates,  and  it  is  interesting  to  compare  the  rates  they 
produce  with  those  derived  from  other  standards.  We,  therefore, 
give  the  annual  premium  at  3  per-cent  interest  at  representative  ages, 
by  the  new  0"^^'^  Select  Tables,  with  the  corresponding  function  by  the 
0^^  Aggregate,  the  H^^^  Select,  and  H^^  Aggregate  Tables.  It  will 
be  observed  that  the  new  Select  Tables  show  similar,  but,  perhaps  not 
so  marked,  peculiarities  as  the  old,  the  rates  being  higher  at  the 
younger  ages  than  those  by  the  corresponding  Aggregate  Table,  and 
lower  at  the  older.  Throughout,  the  0'^'^  Select  rates  are  lower  than 
the  ff^'\  which  was  to  have  been  expected. 

Table  of  Annual  Premiums  per-cent. 

InTEEEST    3    PER-CENT. 


Age 

OtM] 

QM 

HM 

HM 

Select 

Aggr^ate 

Select 

Aggregate 

20 

1-365 

1-306 

1-563 

1-427 

25 

1-551 

1-524 

1-703 

1-625 

30 

1-785 

1-790 

1-925 

1-880 

35 

2-081 

2116 

2-218 

2193 

40 

2-457 

2-524 

2-603 

2-589         , 

45 

2-940 

3-046 

3-106 

3-113 

50 

3-564 

3-730 

3-755 

3-801 

i         55 

4-377 

4-641 

4-635 

4-725 

60 

5-444 

5-872 

5-827 

5-987 

'         65 

6-853 

7-557 

7-433 

7-705 

1 

It  is  not  likely  that  Companies  will  make  their  valuations  by  the 
Select  Tables,  more  particularly  now  that  the  period  of  selection  has 
been  extended  from  five  to  ten  years ;  but,  nevertheless,  it  is 
important  to  know  what  effect  would  be  produced  by  such  a  valuation. 
When  Mr.  G.  King,  a  year  ago,  read  his  paper  at  the  Institute  of 
Actuaries,  on  the  Comparative  Eeserves  of  Life  Offices,  the  Select 
Tables  were  not  available  ;  but  at  the  Congress  held  in  September  in 
New  York  he  submitted  the  figures  for  a  3  per-cent  valuation  by 
them,  and  the  following  are  the  comparative  reserves,  the  O^^  aggregate 
3  per-cent  reserve  being  taken  as  10,000. 

Parallel  with  them  we  also  give  the  comparative  reserves  by  the 
Combined  0^'  and  0^'"'^  the  0^'  being  taken  alone  for  the  first  five 
years,  and  similarly  by  the  Combined  H-*^  and  H^"",  all  at 
3  per-cent  interest. 
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Comparative  Reserves  at  3  per-cknt,  the  Reserve 

BY  0*'  Aggregate  being  taken  as  10,000 

Age  of 

Office 

OCMJ 

Combined                Combined 

Select 

QM  &  QT.m       \      HM  &  HMt"') 

5 

11,410 

• 

10,000                    9,r,98 

10 

10,932 

10,273                  10,333 

15 

10,633 

10,217                  10,289 

20 

10,454 

10,16R                  10,226         i 

25 

10,344 

10,131                  10,182         i 

30 

10,273 

10,107         1         10,152 

35 

10,226 

10,092         :         10,132 

40 

10,196 

10,081                  10,119 

45 

10,177 

10,075         '         10,111 

50 

10,166 

10,071         1         10,106 

1 
1 

It  will  be  observed  that  the  new  Select  Tables  give  the  highest 
reserves  of  all,  appreciably  higher  than  those  by  the  Combined 
O^'  and  O'f'^'  Tables. 

In  conclusion,  we  must  refer  to  an  interesting  table  appearing  at 
the  end  of  the  volume,  namely,  that  giving  the  single  and  annual 
premiums  for  contingent  assurances,  the  assured  life  being  taken  as  a 
select  male  bj'  the  new  Tables,  and  the  counter-life  a  select  female  by 
the  British  Offices  Life  Annuity  Tables.  In  so  far  as  the  counter-life 
is  concerned,  we  imagine  that  a  better  basis  for  computing  the  rates 
could  not  be  chosen,  because  it  is  a  well-known  fact  that  life  tenants, 
against  whose  lives  such  assurances  are  generally  effected,  enjoy 
remarkable  longevity  ;  and,  even  should  they  be  males,  no  great 
hardship  will  be  done  by  employing  the  female  tables.  As  regards 
the  assured  life,  however,  we  doubt  very  much  whether  the 
0^^'^  Select  Tables  are  sufficiently  stringent,  at  least  under  ordinary 
circumstances.  The  volume  of  Unadjusted  Data  published  by  the 
Joint  Mortality  Experience  Committee  gave  the  experience  derived 
from  contingent  assurances,  and,  although  the  materials  were  meagre, 
they  yet  indicated  that  the  rate  of  mortality  amongst  lives  assured 
under  contingent  policies  is  high.  The  rates  given  in  the  present 
volume,  must,  therefore,  be  looked  upon  as  minimum  rates,  and  they 
probably  will  require  somewhat  heavy  and  discriminating  loading  to 
render  them  suitable  for  practical  use.  In  making  this  remark  we  are 
not  running  counter  to  the  views  of  the  Joint  Committee  themselves, 
because  in  the  volume  of  explanations  yet  to  come  we  believe  that  a 
note  to  similar  effect  will  find  place. 


A  Digest  of  the  Results  of  the  Census  of  England  and  Wales  in  1901.* 

Mr.  T.  Gr.  Ackland's  introduction  to  the  above-named  manual, 
says :  "  This  Handbook  claims  to  be  nothing  more  than  a  digest  of 
"  the  results  of  the  Census  for  England  and  Wales,  1901,  condensed 
"  from  the  voluminous  folios  recently  issued  by  the  Census  Office  ",  but 
as  Mr.  Sanders,  the  compiler,  has  succeeded  in  reproducing  in  less 

*  A  Digest  of  the  Result  of  the  Census  of  England  and  Wales  in  1901,  compiled 
by  Mr.  William  Sanders,  and  produced  under  the  general  supervision  of  Mr.  Thomas 
,G.  Aekland,  F.T.A.      London  :    C.  &  E.  Layton,  56,  Farringdon  Street,  E.C. 
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than  a  fiftieth  part  of  their  original  bulk,  the  salient  features  of  the 
elaborate  publication  of  the  Census  Office,  the  value  aud  extent  of  the 
task  he  has  performed  is  hardly  apparent  from  this  modest  statement 
of  its  purpose.  The  fact  that  the  book  has  been  produced  under  the 
general  supervision  of  Mr.  Ackland  himself,  is  a  sufficient  guarantee 
of  its  completeness  and  efficiency.  Mr.  Sanders'  explanatory  notes, 
which  cover  some  twenty  pages,  are  exceedingly  interesting  reading, 
and  will  appeal  to  many  who  tui-n  from  mere  statistics  with  aversion, 
besides  affording  the  student  of  social  and  actuarial  questions  a 
useful  guide  to  the  wealth  of  information  contained  in  the  book  itself. 
Following  these  notes  are  thirty -two  admirably  arranged  tables, 
relative  to  the  condition  of  the  people,  and  lastly,  a  table  comparing 
the  scope  of  the  different  censuses  of  Great  Britain  and  Ireland  and 
oirr  Colonies.  The  following  summary  of  the  contents  of  the  tables 
will  give  the  best  idea  of  the  completeness  of  Mr.  Sanders' compilation: — 

Tables  I  to  YI  show  the  Population  and  Number  of  Houses  in 
England,  Wales  and  the  Islands  in  the  British  Seas,  at  each  census, 
from  1S51  to  1001  inclusive,  and  the  Population  in  the  administrative 
County  of  London  at  each  successive  census,  from  ISOl  to  1901. 

Tables  VII  to  X  give  the  Area,  Houses  and  Population  in  1S91 
and  1901,  of  the  Metropolitan  Boroughs,  the  Ancient  Counties, 
Administrative  Counties  and  Parliamentary  Counties  and  Boroughs. 

In  Table  XI  the  Population  in  1901  of  the  City  of  London  and 
each  Metropolitan  Borough,  of  each  County  Borough,  and  of  each 
L"rl)an  District  with  over  50,000  inhabitants,  is  compared  with  the 
population  of  the  same  localities  in  1891. 

Table  XII,  which  covers  twenty-five  pages,  compares  the 
population  in  1S91  and  1901  of  County  Boroughs,  Municipal 
Boroughs,  and  other  Urban  Districts,  and  gives  the  area  and  houses 
in  the  latter  year. 

Then  follow  Tables  showing  the  number  of  persons  enumerated 
in  Military  and  Xaval  Barracks.  Quarters,  Hospitals  and  Prisons,  and 
on  His  Majesty's  Ships  in  Home  Waters  ;  in  Workhouses,  Hospitals 
and  Lunatic  Asylums ;  in  Reformatory  and  Industrial  Schools  ;  on 
board  Sea-going  and  Coasting  Merchant  Vessels  ;  and  on  Inland 
Barges  and  Boats ;  in  Barns.  Sheds,  Caravans.  Tents,  or  in  the  Open- 
air  (XIV  to  XVII). 

Table  XVIII  throws  a  great  deal  of  light  on  the  condition  of  the 
people  as  regards  over-crowding,  and  shows  the  number  of  persons 
living  in  tenements  of  fewer  than  five  rooms. 

In  Table  XIX,  the  population  of  England  and  Wales  is  divided 
according  to  sex,  and  grouped  at  quinquennial  ages  from  25  to  95, 
and  at  groups  with  shorter  age  intervals  below  25.  Table  XX 
gives  the  same  data  sub-divided  into  L'rban  and  Eural  Districts. 
Table  XXI  shows  the  condition  of  the  people  as  to  marriage,  and 
Table  XXII  is  especially  interesting,  as  it  gives  the  ages  in  combina- 
tion of  Husbands  and  Wives,  suggesting  valuable  material  for  a 
study  in  correlation.  We  note  that  one  wife  of  21  had  a  husband  of 
95,  one  husband  of  20  had  a  wife  of  65,  and  one  husband  of  65  had  a 
wife  over  100 1  Then  follow  Tables  showing  the  occupations  of 
Males  and  Females  in  ten  age  groups.  Among  male  occupations, 
excluding  those  retired  or  unoccupied,  the  largest  group  is  of  those 
engaged   in    the  conveyance    of   men.    goods    and    messages,    while 
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domestic  service  accounts  for  the  most  numerous  group  among  women. 
These  figures  are  further  divided  into  Urban  and  Rural  Districts. 

Following  these  are  Tables  of  Birth  places,  and  an  enumeration  of 
the  Blind,  Deaf,  Dumb  and  Insane ;  and  lastly,  Tables  of  Birtlis  and 
Deaths  for  ten  years,  and  a  Table  of  Emigration  fur  the  same  period. 

Altogether  the  book  will  prove  fascinating  to  the  student  of 
Statistics,  and  of  great  use  to  busy  public  men. 


Ans  der  Praxis  der  Gothaer  Lehensversicherungshank.* 

A  brief  Review  by  T.  E.  YouNa,  Past- President  Institute  of  Actuaries,  and 
William  K.  Steoxg,  F.I. A. 

We  have  been  favoured  by  the  courtesy  of  Mr.  Gustav  Fischer 
with  a  copy  of  a  publication  recently  issued  by  the  Gotha  Lebensver- 
sicherungsbank,  and  extending  to  520  pages. 

The  information  furnished  in  the  volume  must  prove  of  significant 
import  to  the  members  of  this  flourishing  Institution ;  and  we  have 
extracted  those  portions  which  appear  likely  to  possess  an  interest  to 
our  Profession.  We  have  appended  comparative  statistics  wherever 
this  course  has  been  feasible. 

The  Gotha  Office  was  established  in  1827,  and  the  occasion  of  the 
present  compilation  is  the  completion  of  the  seventy- fifth  year  of  its 
existence,  which  the  volume  is  intended  to  celebrate. 

The  number  of  the  Assured  on  January  the  1st  1902  was  95,923, 
and  the  aggregate  sum  assured  amounted  to  £40,387,360,  assessing 
the  mark  at  1^. 

Table  I. 
The  General  Bate  of  Mortality  from  1829  to  1878. 

The  Number  of  Years  observed  was  963,973,  the  Total  Deaths  19,980,  and 
the  Eatio  of  Mortality  per  1,000,  consequently  20'7.  The  observations 
principally  consisted  of  Male  Lives. 


Gotha 

Mortality  Experience - 

Males 

Rates  of 

PER 

Mortality 
1,000 

Farr's  Life 

Ages 

No.  Exposed 
to  Risk 

No.  of 
Deaths 

Rate  of 
Moi-tality 
per  1,000 

O^t  Table 

Table- 
Males 
(No.  3) 

(1) 

(i) 

(3) 

(4) 

15-20 

714-5 

3) 

5-96 

3-99 

6-60 

21-25 

7174- 

44  s 

7-20 

8-81 

2&-30 

40574- 

237 

5-84 

7-70 

9-69 

31-35 

97948'5 

647 

6-61 

8-89 

10-75 

36-40 

141078-5 

1,153 

8-17 

10-31 

12-23 

41-45 

156854- 

1,582 

10-09 

11-89 

14-36 

46-50 

148165- 

2,008 

13-55 

14-99 

17-36 

51-55 

128034-5 

2,417 

18-88 

18-93 

22-28 

56-60 

99884- 

2,761 

27-64 

25-70 

28-91 

61-65 

69231- 

2,843 

41-07 

36-25 

39-79 

66-70 

42108-5 

2,672 

63-46 

53-84 

57-50 

71-75     . 

21253-5 

1,953 

91-89 

79-14 

84-18 

76-80    1 

8288- 

1,104 

133-20 

117- 

121-45 

81-85 

2339-5 

459 

196-20 

172-9 

169-98 

8&-90 

1 

325-5 

97 

298- 

237-5 

229-67 

*  Experience  of  the  Gotha  Life  Office.     Published  by  Gustav  Fischer,  at 
Jena,  1902. 
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GoTHA  Mortality  Experience- 

-Females 

Rates  of  Mortality  per 

(excluding  the  first  5  years  of  Assurance) 

1000 

Ages 

Xo.  Exposed 
to  Risk 

No.  of 
Deaths 

Rate  of 
Mortality 
per  1,000 

0/  Table 

(excluding  the 

first  5  years 

Farr's  Life 
Table- 
Females 
(for  all  years) 

of  Assurance) 

(Xo.  3) 

(1) 

(2) 

(3) 

(4) 

15-25 

109- 

1 

9-17 

6-04                   7-94 

26-30 

497-5 

4 

8-04 

7-05                 10-19 

31-35 

1,330-5 

11 

8-27 

8-76                11-16 

36-40 

2,541- 

35 

13-77 

12-16                12-27 

41-45 

3,687-5 

36 

9-76 

11-80                13-63 

46-50 

4,678-5 

59 

12-61 

13-09                15-38 

51-55 

5,422- 

83 

15-31 

16-46                18-38 

56-60 

5,934-5 

173 

29-15 

21-98                25-39 

61-65 

5,522- 

202 

36-59 

30-89                35-57 

66-70 

4,260-5 

223 

52-35 

47-25               51-70 

71-75 

2,436- 

225 

92-36 

72-58                76-26 

76-80 

1,042- 

125 

119-95 

111-48              111-12 

81-85 

324-5 

57 

175-67 

173-46              157-36 

86-90 

62-5 

20 

320- 

23313              21508 

1 

Table  III. 


Age-Groups 

Gotha  Mortality  Experience 
AMONG  the  Clergy 

The  Mortality  Experience     j 

Rate  of  Mortality  per  1,000 

Of  the  Clergy 

Mutual 

Assurance 

Society 

Of  the  Clergy 

in  England  and 

Wales 

(deduced  bv 

the  Rev.' 

John  Hodgson) 

From  the  6th        For  all  Years 
Year  of         i              of 

(1829  to  1887) 

Rate  of  Moi-ta 

lity  per  1,000 

31-35 

7-2 

5- 

3-6 

6-4 

36-40 

5-9         i             5-6 

5-4 

7-1 

41-45 

7-2 

7-2 

4-9 

9-2 

46-50 

8-3 

8-5 

8-1 

11-3 

51-55 

14-8 

14-2 

12-8 

18-5 

56-60 

22-8 

22-5 

18-5 

22-9 

61-65 

34-                      33-9 

25-3 

34-5 

66-70 

60-3 

59-9 

41-3 

49-8 

71-75 

87-4 

87-3 

64-4 

83- 

76-80 

137-9 

137-9 

99-3 

125-9 

81-90 

223-6 

223-6 

184-2 

195-3 
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Ages 

GoTHA  Mortality  Experience 

Mortality  amokg  the  Members 
OF  the  Royal  Medical  and 

Chirurgical  Society 
(Compiled  by  F.  G.  P.  Neison) 

Xo. 

Exposed 
to  Risk 

No.  of 
Deaths 

Rate  of 

Mortality 
per  1,000 

No. 
Exposed 
to  Risk 

vr,  r.f         Rate  of 

Deaths        ^lortality 
^'^^"^        per  1,000    ' 

(1) 

26-30 
31-35 
3&-40 
41-45 
46-50 
51-55 
56-60 
61-65 
66-70 
71-75 
76-80 
81-90 

(2) 

2,662-5 
5,230- 
6,701-5 
7,165- 
6,679- 
5,777- 
4,521-5 
3,339- 
2,061-5 
1,035-5 
422-5 
127-5 

(3) 

23 
39 

74 

87 

86 

138 

136 

146 

144 

101 

57 

21 

(4) 

8-6 

7-5 

11- 

12-1 

12-9 

23-9 

30-1 

43-7 

69-9 

97-5 

134-9 

164-7 

2,198- 
2,190-5 
1,353-5 
811-5 
578-5 
410- 
200- 
74- 
18- 

... 

i 

9                4-09 

14                6-39 

20              14-77 

11              13-55 

8              13-83 

17             41-46 

7              35- 

6              81-08 

4            222-20 

Table  V. 
Ratio  of  Mortality  per  1,000  («ZZ  Ages)  from   Various  Diseases. 


Gotha  Experience 

Clergy  Mutual  Experience 

Gout 

--10 

Other  Constitutional  Diseases 

-35 

... 

Cerebral  Apoplexy 

1-9 

") 

Brain  Diseases     . 

1-09 

>  Nervous  System 

3-14 

Spinal  Diseases    . 

-28 

) 

Acute  Diseases    of   the  Air 

... 

Passages  and  Lungs 

1-53 

Inflammation  of  the  Lungs 

•30 

•\ 

Pulmonary  Consumption 

3-26 

>  Respiratory  Organs   . 

2-57 

Chronic  Bronchial  Catarrh  . 

1-49 

) 

Diseases  of  the  Stomach 
Liver  Diseases 

•92 
•97 

^  Digestive  Organs 

1-46 

Bright's  Disease . 

•35 

Diseases  of  the  Bladder  and 

) 

Urinary  Duct 

•53 

^  Urinary  Organs 

1^24 

Skin  Diseases 

-24 

... 

Diseases  of  the  Bones  and 

... 

Joints    .... 

-11 

Suicide         .... 

-41 

)  Violent  Deaths  and  Acci- 

Accident  and  Murder  . 

-40 

\      dents     .... 

-43 

Typhus         .... 

1-36 

\ 

1   Small-pox    .... 

•11 

>  Infectious  Diseases    . 

8-6 

1  Other  Infectious  Diseases    . 

•67 

J 

■   Malignant  Growths 

1-37 

Diseases  of  the  Organs  of 
the  Circulation 

2-67 

-  Organs  of  the  Circulation  . 

2-12 

Diseases     of     the      Sexual 

^    Organs  of  Cxeneration 

Organs  .... 

•003 

•03 
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Table  YI. — Diseases  of  Women. 

Jlortal 

Hy  perl,0(K) 

at  all  ages. 

Gotha  Experience 

Clergy  Mutual 
Experience 
Olales 
and  Females)  ; 

8-6 

Infectious  Diseases      ...... 

2-42 

Diseases  of  the  Nervous  System  . 

3^05 

3-14 

„             „      Kespii-atory  Organs 
„             .,      Organs  of  Circulation 

9-41 
3-19 

2-57 
2-12 

,,              „      Digestive  Organs 

3-00 

1-46 

,,              ,,      Urinary  Organs  . 

,,             ,,      Organs  of  Generation 
Violent  Deaths    .... 
Suicide        ..... 

-47 
-75 
•44 
•12 

1^24 
■03 

Table  VII. — Female  Lives. 


Ages 

Gotha  Moktautt  Expekiexce 

Rate  of 

Mortality 

PER  1,000 

No.  Exposed                Xo.of        \         ^J^j^L 
to  Risk                   Deaths       ,        ^^:^^ 

Farrs  Table 
(Xo.  3) 

(1) 
15-30 
31-iO 
41-50 
'         51-60 
61-70 
71-80 
81-90 

&                                 (3J                                (4) 

3276-0                    31                      9-46 

9238-5                  115                    12-45 

13975-5                  168                    12-02 

162S3-5                  346                    2125 

1U763-5                  449                    41-72 

3483-                    350                  100-49 

387-                     77                 198-97 

8-61 
11-70 
14-47 
21-70 
42-80 
89-70 
173- 

Table  VIIT. — The  Rate  of  Mortality  according  to  Catfses  of 
DeatJi  among  tlie  Assured  of  the  Gotha  Lehensversicherungshank 
during  the  period  from  1S29-187S. 

Estitnated  and  Actual  Mortality  at  all  Ages  in  relation  to  the  Su.ms 
Assured,  with  the  Causes  of  Death,  from  the  Gfh  Year  of 
Assurance. 


Xo.  OF  Deaths 

Percentage 
of  the 
Actual 
to  the 

Estimated 
Claims 

Estimated 

Actual 

C  Up  to  £150  . 
Infectious  Diseases             ^  £150  to  £300 

(  Over  £300     . 

r  Up  to  £150  . 
Constitutional  Diseases      -  £150  to  £300 

(  Over  £300     . 

Diseases  of  the                    i%l\fiL 
Nervous  System    fo'ZVi,^^'''^ 

Diseases  of  the                     C  ^-V^f^^Sn^ 
Breathing  Organs     (g^^^^^^^ 

Diseases  of  the                     ^  ^T^^^f  £?00 
Circulatory  Organs    '^  g^^  |°3o^o''' 

Diseases  of  the                     ^.lll'tfiL 
Digestive  Organs     (§i:?;^°5f^ 

Diseasesofthe  ^^££%o 
Unnary  Organs     (  Qver  £300     . 

(•  Up  to  £150  . 
The  Aggregate  Mortality  ^  £150  to  £300 

(  Over  £300     . 

428-59 
678-02 
297-05 
512-02 
801-15 
358-60 
850-63 

1,342-56 
599-67 

1,604-89 

2,521-63 

1,112- 
701-32 

1,008-78 
496-33 
508-31 
802-85 
357'77 
234-28 
369-48 
165-30 

5,107-67 

8,048-18 

3,573-08     , 

462 

666 

271 

516 

776 

383 

752 

1,376 

672 

1,967 

2.452 

869 

587 

1,090 

645 

494 

800 

375 

202 

353 

215 

5,279 

7,895 

3,631 

107-8 
93-2 
91-2 

100  s 
96-9 

106  8 
88-4 

102-5 

112-1 

122-6 
97-2 
781 
83-7 
98-3 

130- 
97-2 
99-6 

104-8 
86-2 
95-5 

130- 

103-4 
98-1 

101-6 
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FOURTH  INTERNATIONAL  CONGRESS   OF  ACTUARIES, 

1903. 

In  opening  the  sessional  meeting  of  the  Institute  of  Actuaries,  held 
on  30  November  1903,  the  President  (Mr.  William  Hughes) 
said  that,  before  proceeding  to  the  main  business  of  the  meeting,  he 
wished  to  say  a  few  words  on  the  Fourth  International  Congress 
which  had  taken  place  in  New  York  since  the  last  meeting.  There 
were  about  190  members  present  of  numerous  nationalities — some 
from  Japan,  New  Zealand,  Australia,  and  various  remote  places, 
showing  that  interest  in  actuarial  matters  was  spreading  throughout 
the  world.  The  meetings  were  ver}^  well  attended,  and  the  reading 
and  discussion  of  the  papers  was  sustained  with  great  interest.  The 
subjects  discussed  ranged  over  a  very  wide  field  indeed  ;  in  fact,  he 
thought  it  might  be  doubted  whether  the  Congress  did  not  attempt  a 
little  too  much  ;  and  it  would  be  a  matter  for  the  consideration  of 
the  Permanent  Committee  of  the  Congress  whether,  by  limiting  the 
number  of  subjects  to  be  discvissed  or  by  other  means,  they  could  not 
make  the  work  of  future  Congresses  a  little  more  manageable.  Some 
of  the  subjects  discussed  were  of  somewhat  limited  interest,  but 
nearly  all  were  of  a  very  valuable  cbaracter  ;  and  when  the 
proceedings  of  the  Congress  had  been  printed  and  circulated  he  was 
sure  the  members  would  all  obtain  a  great  deal  of  information  from 
reading  them.  The  social  side  of  the  Congress  was  of  great  value  ; 
the  opportunities  they  had  of  meeting  old  friends  and  making  new 
ones  in  America  were  very  much  appreciated.  Of  their  reception  by 
their  American  and  Canadian  friends  they  could  not  speak  too 
enthusiastically.  It  was  specially  gratifying  to  find  with  what  regard 
and  affection,  and  almost  veneration,  the  Institute  was  looked  upon 
by  their  foreign  friends,  especially  by  the  Americans.  Where  the 
warmth  of  the  reception  was  so  universal,  it  might  seem  a  little 
invidious  to  name  anybody  individually,  but  he  could  not  refrain  from 
mentioning  the  names  of  Dr.  Piersou,  the  President  of  the  Actuarial 
Society  of  America,  and  Mr.  Tatlock,  the  Organising  Secretary,  who, 
in  addition  to  their  official  duties,  were  most  assiduous  in  promoting 
the  comfort  and  convenience  of  the  members  of  the  Congress,  and  of 
the  ladies  who  accompanied  them.  He  also  wished  to  refer  to 
Mr.  Macaulay,  who  performed  a  like  service  for  those  who  took  the 
journey  into  Canada.  None  of  those  present  who  made  the  visit  to 
the  United  States  could  ever  forget  it ;  and  it  made  them  look 
forward  with  pleasurable  anticipation  to  meeting  the  same  friends 
and  others  at  the  next  Congress  to  be  held  in  Berlin  in  1906. 
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THE  INSTITUTE  OF  ACTUARIES. 


LIST   OF   MEMBERS. 


HONOEABY    MEMBER. 

1894    LIEUT. -COL.  W.  H.  OAKES:  Stanley  House,  GranviUe  Road,  Sevenoaks. 


FELLOWS. 

TJiose  marl-ed  t  are  PeUows  try  ExaminaXimi. 


Da:.;  of 
a  f eUow. 

1876 


fAcklaiid,    Thomas    Gans,    F.S.S., 
Mem.  Act.  Soc.  Amer., 
5  &  6  Clement' s-inn.  Strand,  'W.c. 

1871     tAddiscott,  Fi-ancis, 

Med ica I  S ickn ess,  Annu ity <^' L ife 
I  Assur.  Soc,  33  Chancery -In.,  W-C. 

1892       Adlard,  Alfred  Barton, 
I  Law  Life  Assur.  Soc,  187  Fleet - 

i  street,  E.C. 

1901  tAdlard,  Howard  Tindale,  A.K.C., 
The  Equitable  Life  Assurance 
Society,  Mansion-house-st.,  E.C. 

1S64    tAdler,     Marcus     Xathan,    M.A., 
F.S.S., 

22  Craven-hill,  Hyde-park,  w. 
IS94    lAIdcroft,  William  Hancock, 

Refuye   Assur.    Co.,    Oxford-st., 

Manchester. 

1889     tAllen,  Arthur  Gregory, 
13  Fairfax-road,  y.w. 

1897    tAlleu,  John  Mayhew, 

cjo  H.  H.  Hampson,  Esq., 
61—62  Chancery  Lane,  w.c. 
"''     tAllin,  Samuel  John  Henry  Wallis, 
Mutual  Life  Insurance  Co.ofXew 
York,  Itj,  17  4-  18  Cornhill,  E.C. 

J889    tAnderson,  John, 

'  Hand-in-Hand   Insurance    Soc, 

26  Xew  Bridge-street,  E.C. 

902  tAnderson,  Thomas  Frederic,  F.F. A., 
Royal  Exchange  Assurance  Cor- 
poration, Royal  Exchange,  E.C. 


Date  of 
becoming 
a  Fellow. 

1891 


tAnderson,  William  Smith, 

Gresham  Life  Assurance  Society, 

St.  Mildred' s-house.  Poultry,  E.C. 

1885     tAndras,  Henry  Walsiugham,  F.S.S. 

(LlBEAEIAX), 

Provident  Life  Office,  50  Regent- 
street,  w. 

1885     tAnsell,  Hubert, 

Anglo-American  Debenture  Cor- 
poration'Ltd.,lhLomhard-st.,'S..c 

1902  tAppleton,  Frederick, 

London  Life  Association,   Ltd., 
81  King  William-street,  E.C. 
1896     tArcher,  Joseph  Alfred, 

Ecclesiastical     Commission,     10 
Whitehall-place,  8.W. 

1901     tAustin,  Herbert  Henry, 

Prudential  Assurance  Company, 
Solborn-lars,  E.C. 

1903  tBacon,  JauT  s, 

CO  T.  G.  Ackland,  Esq.,  5  &  6 
Clements-inn,  Strand,  w.c. 

1850     tBailey,  Arthur  Hutcheson,  F.S.S. 
(Past  Pbesidext,  1878-82), 
26MountEphraim-rd,StreatAam, 
8.W. 

1896     tBaker,  Henry  James, 

(Sub-Editoe  of  Jouexax), 
Metropolitan   Life  Assur.   Soc, 
13  Moorgate-street,  B.C. 

1885     tBarnes,  Joseph  Howard,  F.S.S., 

Pelican  and  British  Empire  Life 
Office,  70  Lombard-street,  e.c. 

a2 


FELLOWS. 


Those  inarked  t  are  Fellows  by  Emmination. 


Date  of 
becoming 
a  Fellow. 

189c 


fBarrand,  Arthur  Rhys, 

Prudential  Assurance  Company, 
Solborn-bars,  E.C. 

1890     fBeaniian,  Harry, 

G  resham  Life  Assur.  Soc, 
St.  Mildred' s-house,  Poultri/,  E.C. 

1889     fBell,  Frederick, 

Alliance  Assurance  Co.,  Limited 
(Imj}erial  Life  Assurance  Fund), 
47  Chancery-lane,  "W.c. 

1867     fBerridge,  George  William, 

Dunton-ldg.,  The  Knoll,  Becken- 
ham,  Kent. 

1886  tBerry,  Berry  Alfred,  B.A., 

London  Life  Association,  Ltd., 
81  King  William-street,  E.C. 

1895     fBesant,  Arthur  Digby,  B.A., 

Clerical,  Medical  ^  General  Life 
Assur.  Soc,  15  Si.  James's- 
square,  s.W. 

1879       Besso,  Marco, 

Via  Gregoriana  54  in  the  Villino 
Besso,  Rome. 

1894     fBlackadar,  Alfred  Kimball,  M.A., 
Mem.  Act.  iSoc.  Amer., 
Government  Insur.  Department, 
Ottawa,  Canada. 

1883     tBlakey,  James, 

National  Debt  Office,  Finsbury 
Pavement -house,  E.c. 

1897     fBradshaw,  Thomas,  Mem.  Act.  Soc. 
Amer., 
Imperial  Life  Assurance  Co.  of 
Canada,  Toronto,  Canada. 

1899     tBrown,  Edward  Harold, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1901     tBrown,  Hugh  Wylie,  F.F.A., 

Scottish  Union  ^f  National  Insur. 
Company,  35  St.  Andrew-square, 
Edinburgh. 

1875       Browue,  Thomas  G.  C. 
(Vice-Peesidext), 
Guardian   Assurance    Company, 
11  Lombard-street,  e.c. 

1887  Browne,  Willis, 

India  Office,  s.w. 

1901     fBuchauan,    James,    M.A.,   D.Sc, 
F.F.A., 
Scottish  Widows'  Fund  and  Life 
Assurance  Society,  9  St.  Andrew- 
square,  Fdinburgh. 


Date  of 
becoming 
a  Fellow. 

1899     fBull,  Ernest  James, 

Mutual  Life  Association  of 
Australasia,  5  Lothbury,  Bank, 

E.C. 

1866     fBumsted,  David  Alexander, 

General  Reversionary  and  In- 
vestment Co.,  Ltd.,  26  Pall-mall, 
s.w. 

1894  fBurn,  Joseph, 

Prudential  Assurance  Company, 
Solborn-bars,  E.C. 

1881     fBurridge,   Arthur   Francis,  Mem. 

Act.  Soc.  Amer.  (Vice-Pees.), 

Equity  and  Law  Life  Ass.  Soc, 

18  Lincoln' s-inn-fields,  w.c. 

1887  fByers,  Frederick  Timothy  Mason, 

Clergy  Mutttal  Assurance  Soc, 
2  df  3  The  Sanctuary,  West- 
minster, s.w. 

1888  fCalderon,  Henry  Philip, 

Law  Accident  Insurance  Society, 
Limited,  215  Strand,  W.c. 

1871     fCarment,  David,  F.F.A.,  Mem.  Act. 
Soc.  Amer., 
Australian    Mutual     Provident 
Society,  Sydney,  Australia. 

1889  fChatham,  James,  F.P.A.,  F.S.S., 

Scottish    Life     Assurance    Co., 

19  St.  Andrew-sq.,  Fdinbiirgh. 

1875       Cherriman,  J.  B.,  Prof.,  M.A., 

cjo  The  Bank  of  Montreal, 
Abchurch-lane,  e.c. 

1883       Chisholm,  James,  F.F.A.,Mem.Act. 
Soc.  Amer. 

1895  tClarke,  Arthur  Harold, 

Clerical,  Medical  and  General 
Life  Assurance  Society,  15  St. 
James' s-square,  s.w. 

1863  Clirehugh,  William  Palin,  F.S.S., 
London  and  Lancashire  Life 
Assurance  Company,  66  4"  67 
Cornhill,  E.C. 

1879       Cockburn,    Henry,   F.F.A.,    Mem. 

Act.  Soc.  Amer.  (Teeasueek), 

North   British    and    Mercantile 

Insurance  Co.,  61  Threadneedle- 

street,  e.c. 

1886       Cockburn,       Henry       Robertsou, 
F.F.A., 
University  Club,  'Edinburgh. 


FELLOWS. 


Those  inarked  t  o.re  Fellows  by  Examination. 


Date  of 
becoming 
a  Fellow. 


tCockman,   Arthur  Charles   Road- 
night, 
Liverpool    S^  London   S(    Gloie 
Insurance     Co.,    1    Dale-street, 
Liverpool. 

fColeuso,  Francis  Ernest,  M.A., 
Eagle    Insurance    Company,    79 
Fall-mall,  s.W. 

tColes,  John,  J.P.,  F.S.S., 
39  Throgmorton-street,  E.G. 

tCollins,  Frank  Lakeman, 

Clerical,  Medical  Sf  General  Life 
Assurance  Soc,  15  aS^.  James's- 
square,  s.w. 

tCokjuhoun,  Ernest, 

Legal  and  General  Life  Assitr. 
Society,  10  Fleet-street,  E.G. 

tCooke,  Thomas  Hoiuans, 

Glendower,  Torre  Vale,  Torquay. 

fCooper,  Walter  George, 

Norwich  Union  Life  Insurance 
Society,  Nortvich. 

tCoutts,  Charles  Ronald  Vawdrey, 
Sand -in- Hand  Insur.  Society, 
26  New  Bridge-street,  E.G. 

fCrisford,  George  Stephen, 

Rock  Life  Assurance  Company, 
15  New  Bridge-street,  e.g. 

fCross,  Howard  Turner, 
Economic   Life  Assurance  Soc, 
6  New  Bridge-street,  e.g. 

tCross,  Robert, 

Atlas  Assurance  Company,  92 
Cheapside,  e.g. 

Curtis,  Frank  Allan, 
3  Fnnismore-gardens,  Salisbury- 
road,  Dover. 

Davies,  Griffith, 
11  Freeland-road,  Ealing,  w. 
fDawson,  Charles  Pearl, 

Alliance  Assurance  Co.,  Ltd. 
{Imperial  Life  Assurance  Fund), 
47  Chancery -lane,  w.G. 

fDay,  Archibald  (Past  Peesident, 
1886-88), 
Clifton-lodge,    St.    John's-parTc- 
road,  BlacJcheath,  s.E. 

fDay,  Stanley, 

Marine  and  General  Mutual  Life 
Assurance  Society,  14  Leaden- 
hall-street,  B.C. 


Date  of 
becoming 
a  Fellow. 

1897     fDay,  William  Reginald, 

Standard  Life  Association,  Ltd., 
28  Elizabeth  -  street,  Sydney, 
Australia. 

1903     tDenham,  Walter,  F.F.A., 

City  of  Gla.igow  Life  Assurance 
Co.,  30  Renfield-street,  Glasgow. 

1869       Deuchar,  David,  F.F.A.,  F.R.S.E., 
Mem.  Act.  Soc.  Amer., 
Caledonian  Insurance  Company, 
19  George-street,  Edinburgh. 

1883       Deuchar,  John  Jas.  Walker,  F.F.A., 

Nortvich  Union  Life  Insurance 
Society,  Norwich. 

1882       Dewey,  Thomas  Charles, 

Prudential  Assurance  Company, 
Holborn-hars,  e.g. 

1886  fDickinson,   Arthur   Lowes,  M.A., 

F.C.A., 
54    William-street,   Neio    York, 
U.S.A. 
Under     Docker,  Edward,  M.A., 
Charter.      Dudley-house,  Spring-grove,  Isle- 
worth. 

1887  Douglas,  Gordon,  F.F.A., 

Life  Association  of  Scotland, 
82  Princes-street,  Edinburgh. 

1874     fDuncan,  John, 

Clergy  Pensions  Institution  and 
Ecclesiastical  Insurance  Office, 
11  Norfolk-street,  Strand,  W.C. 

1901     fDunn,  Spencer  Graeme, 

Liverpool  cj'  London  iSf  Globe 
Insurance  Co.,  11   Cornhill,  E.G. 

1869       Dymond,  Joseph  John, 

Friends'  Provident  Institution, 
Bradford,  Yorkshire. 

1872       Eccles,  Yvon  Richard, 

Scottish  Amicable  Life  Assurance 
Society,  1  Threadneedle-st.,  E.G. 

1897  fElder,  Kenneth  William, 

Atlas  Assurance  Company,  92 
Cheapside,  E.G. 

1901     fElderton,  William  Pal  in. 

Guardian  Assurance  Company, 
11  Lombard-street,  E.G. 

1898  tEUiott,  Charles  Alfred, 

Australian  Mutual  Provident 
Society,  Sydney,  Australia, 


FELLOWS. 


Those  inarTced  f  are  Fellows  hy  Examination. 


Date  of 
becoming 
a  Fellow. 

1889 


1897 


Under 

the 
Charter 


1895 


1884 


1900 


1897 


1895 


1902 


1887 


1878 


1901 


1882 


1886 


1864 


fFaulks,  Joseph  Erncst,B.  A.,r.S.S., 
JLaw  Life  Assurance  Society, 
187  Fleet-street,  E.c. 

tFellows,  Eowland  Hill,  F.S.S., 
Pelican  and  British  Empire  Life 
Office,  70  Lombard-street,  E.c. 

Fisher,  Eichard  Charles, 
2  Walsingham-rd.,  Hove,  Sussex. 

tFoot,  Herhert,  B.A., 

JS^orthern    Assurance     Company, 
1  Moor  gate-street,  E.c. 

Frankland,     Frederick     William, 

F.S.S.,  Mem.  Act.  Soc.  Amer., 
Neiv   York  Life  Insurance    Co., 
346  &  348  Broadway,  Neiv  York. 

fFraser,  Alexander,  Jr.,  F.F.A., 
Scottish   Life  Assur.   Company, 
19  St.  Andrew-sq.,  JSdinlnirgh. 

IFraser,  Duncan  Gumming,  M.A., 
Boyal  Insurance  Co.,  Liverpool. 

fFulford,  Frederick  Wesley, 

Prudential  Assurance  Company, 
Hollorn-hars,  E.C. 


fGillies,  George, 
Union    Assurance 
Cornhill,  E.c. 


Societii,    81 


Date  of 
becoming 
a  Fellow. 

1880     i 


GillisoD,  John  Brotch,  F.F.A., 
JS^ational  Mutual  LifeAssociation 
of  Australasia,  76  &  77  Cornhill, 
E.c. 

Gordon,  Charles,  F.F.A., 
South     African     Mutual     Life 
Assurance  Society,   Cape  Toivn, 
South  Africa. 

tGordon-Smith,  Eaudolph,  F.F.A. , 
Scottish  Amicable  Life  Assur. 
Soc. ,35  St.  Vincent-pl.)  Glasgow. 

fGraham,  James,  F.F.A., 

Australian  Widows'  Fund  Life 
Assurance  Society,  CoUins-street- 
west,  Melbourne,  Australia. 

Gunii,  Kiel  Eallingal,  P.F.A., 
Scott  ishAmicableLife  Assur.  Soc, 
35  St.  Vincent-place,  Glasgoic. 

Harhen,  Sir  Henry, 
Prudential  Assurance  Company, 
Holborn-bars,  E.c. 


fHardy,  George  Francis, 
7  Broad-street  House,  e.g. 

fHardy,  Kalpli  Price, 
61  Addison-road,  w. 

tHarris,  Arnold  Stoiightoii,  M.A., 
Clerical,  Medical  ^-  General  Life 
Assurance  Society,  36  Park-row, 
Leeds. 

fHart,  James  Bobert, 

Pelican  and  British  Empire  Life 
Office,  70  Lombard-street,  e.g. 

Harvey,  Chas.  J., 
Colonial  Life  Insurance  Co.  of 
America,  43  Montgomery -street, 
Jersey  City,  N.J.,  U.S.A. 

fHemming,  Arthur  George,  I'.S.S., 
London  Assurance  Corporation, 
7  Royal  Exchange,  e.g. 

fHenderson,  Robert,  B.A., 

Equitable  Life  Assurance  Soc.  of 
the  United  States,120  Broadway, 
New  York. 

Hendriks,  Augustus,  P.S.S.,  Mem. 
Act.  Soc.  Amer.  (Past  Peesi- 
DENT,  1892-94), 

6  Observatory-gardens,  Kensing- 
ton, w. 

Hendriks,  Frederick,  F.S.S., 

7  Vicarage-gate,  Kensington,  W. 

Hewat,  Archibald,  F.F.A.,  F.S.S., 
Edinburgh  Life  Assurance  Co., 
22  George-street,  Edinburgh. 

fHighani,    Charles    Daniel,    Mein. 
Act.  Soc.  Amer.  (Es-PnES.), 
London    Life   Association,  Ltd., 
81  King  William-street,  e.g. 

fHodgson,  William  Horsford, 
Law    Life    Assurance    Society, 
187  Fleet-street,  e.g. 

tHoUiday,  John,  M.A.,  F.S.S., 
New   York  Life  Insurance  Co., 
124   Itua   du    Ouvidor,   Bio  de 
Janeiro. 


1888     fHopkins,  William  Eaynes, 

London    and    Lancashire     Life 
Assur.  Co.,  m  4"  67  Cornhill,  E.c. 

1890     fHovil,  Lewis  Frederick, 

National  Provident  Institution, 
48  Gracechurch-sireet,  E.G. 


1870 


1893 


1892 


1879 


1888 


1896 


1864 


Under 

the 
Charter. 

1883 


1874 


1898 


1899 


FELLOWS. 


Those  marked  t  are  Felloics  by  Examination. 


Dat-e  of 

becoming 

Fellow. 


tHuglies,  William,  Mem.  Act.  Soc. 
Amer.  (Peesidext), 
Prudential  Assurance  Company, 
Solborn-lars,  E.G. 

■^Hutcheson,     William     Anderson, 

F.F.A.,  Mem.  Act.  Soc.  Amer., 

Mutual  Life  Insurance  Company 

of  New  York,  Nassau-street, New 

York,  U.S.A. 

tHutton,  William,  F.F.A., 

Scottish   Amicalle    Life    Assur. 
Soc,  1  Tkread needle-street,  e.g. 

tJarman,  William  Eees,  B.A., 
National  Debt  Office,  Finslury- 
pavement-house,  E.G. 

fJustican,  Edwin,  F.S.S., 

Gresham  Life  Assurance  Society, 
St.  Mildred' s-house.  Poultry,  E.G. 

IKenchinoton,  Cbarles  William, 
Prudential  Assurance  Company, 
Solborn-hars,  E.G. 

+Kentisli,  Owen, 

Economic  Life  Assurance  Soc, 

6  New  Bridge-street,  e.g. 

+King:,  George,  F.F.A.,  Mem.  Act. 
Soc.  Amer.  (Vice-Pbesidext 
AXD  Editob  of  Jouexal), 
15  JFalbrook,  e.g. 

fKyd,  Thomas,  F.F.A., 

Northern    Assurance    Company, 
1  Union-terrace,  Aberdeen. 

Lancaster,  William  John,  J.  P., 
South  Lynn,  Putney-hill,  s.w. 

tLaughton,A]exanderMillar,F.F.A., 
National  Mutual  Life  Assoc,  of 
Australasia,  Limited,  Corner  of 
Collins  and  Queen-streets,  Mel- 
bourne, Australia. 

tLemon,  William  Kent,  Barrister- 
at-Law, 
5  Pump-court,  e.g. 

fLevine,  Abraham,  M.A., 

National    Mutual    Life    Assur. 
Soc,  39  King-st.,  Cheapside,  E.G. 

fLewis,  John  Xorman,  F.F.A., 
London  Assurance   Corporation, 

7  Royal  Exchange,  e.g. 

fLidstone,  George  James, 
Alliance  Assurance  Co.,  Limited, 
Bartholomew-lane,  E.G. 


Date  of 

becoming 
a  Fellow. 

1901     fLittle,  James  Fulton, 

Mutual  Life  Association  of  Aus- 
tralasia, Sydney,  Australia. 

1899       Low,  George  Macritchie,  F.F.A., 
Scottish   Equitable  Life  Assur. 
Society,  28   St.  Andrew-square, 
Edinburgh. 

1899  tLutt,  Harold  Edward  William, 

Northern  Assurance  Company, 
1  Moorgate-street,  e.g. 

1898     fMacaulav,  Thomas  Bassett,  Mem. 
Act.  Soc.  Amer., 
Sun     Life     Assurance     Co.    of 
Canada,  Montreal,  Canada. 

1874       McClintock,   Emory,    Mem.    Act. 
Soc.  Amer., 
Mutual  Life  Lisu ranee  Company 
of  New  York,  New  York. 

1894     fMcDonrdd,  John, 

Prudential  Assurance  Company, 
Holborn-bars,  E.G. 

1864       McGedy,  Frank, 

14  Fitz-George-arenue,  Ken- 
sington West. 

1883     fMcGowan,  James,  B.A., 

The  Treasury,  Cape  Town,  South 
Africa. 

1885       Mackenzie,     Alexander      Georee, 
F.F.A., 
47,  York-terrace,  Regent' s-park, 

1900  +Macnaghten,  Steuart  Edye,  A.C. A., 

Equity  S^'  Law  Lfe  Assur.  Soc, 

15  Lincoln' s-\nn-fields,  w.c. 

1901  tMacphail,  Donald,  F.F.A., 

Yorkshire  Insurance  Company, 
York. 

1870     tManly,  Hemy  William,  Mem.  Act. 
Soc.  Amer.  (Past  Peesidext, 
1898-1900), 
Equitable  Life  Assurance  Soc, 
Mansion-house-street,  E.G. 

1890  fMarks,  Geoffrey  (Libbaeiax), 
National  Mutual  Life  Assur. Soc, 
39  King-street,  Cheapside,  E.G. 

1900     tilarr,  Vyvyan,  F.F.A., 

Edinburgh  Life  Assurance  Co., 
22  George-street,  Edinburgh. 

1902  tMay,  Basil, 

National  Mutual  Life  Assur. 
Soc,  39  King-street,  Cheapside, 
B.C. 


FELLOWS. 


Those  ^narked  t  are  Fellows  hy  Examination. 


Date  of 
becoming 
a  Fellow. 

1897     fMay,  George  Ernest, 

Prudential  Assurance  Company, 
Holboru-hars,  E.c. 

1851     fMeikle,  James,  F.F.A.,  Mem.  Act. 
Soe.  Amer., 
Wardielurn-house,  JEdinhurgh. 

1897     tMiller,  XeviUe, 

London  Assurance  Corporation, 
7  Royal  Exchange,  E.C. 

1893     tMilner,  John  William, 

XortJi  British  i^' Mercantile  Insur. 
Co.,  61  Threadneedle-street,  E.c. 

1892     t-^liltou,  Heury,  M.A., 

Laic  Debenture  Corporation, 
Ltd.,  41  Threadneedle-street,  E.c. 

1899  tMoir,   Henry,  F.F.A.,  Mem.  Act. 

Soc.  Amer., 

Provident    Savings  Life  Assur. 

Soc,  346  Broadwau,  New  York, 

U.S.A. 
1890     t^Iolyneux,  Arthur  Ernest, 

Provident   Clerks'   and    General 

Mutual  Life  Assurance    Assoc, 

27  4'  29  Jloorgate-street,  e.c. 
1901     fMoorliouse,  Alfred, 

Friends'    Provident    Institution, 

Bradford,  Yorkshire. 

1897     fMoors,    Elpbiustone    MacMabon, 
M.A., 
University  of  Sydney,  Australia. 

1896     fMoran,  Joseph  Flack, 

Marine  4'  General  Mutual  Life 
Assurance  Society,  14  Leaden- 
hall-street,  E.c. 

1900  fMorgan,  Benjamin  Charles,  M.A., 

Commercial  Union  Assur.  Co., 
24,25  4-26  Cornhill,  e.c. 

1895     tauter,  Percy, 

yew  Zealand  Government  Life 
Insurance  Department,  Wel- 
lington, Neio  Zealand. 

1888     fXash,  Willie  Oscar, 

Lav:  Eeversionary  Interest  Soc, 
Ltd.,  24  Lincoln's-inn-fields,'w.c. 

1883       Xeison,  Francis  G.  P.,  F.S.S., 

19  Abingdon-st., West  minsier,S.'W. 

1888     fXewman,  Philip  Lewin,  B.A., 

Yorkshire  Insurance  Co.,   York. 

1865       Xewton,  Algernon,  M.A., 

CO  London  ^y  Westminster  Bank, 
94  4'  96  Migh-st.,  Kensington,  w. 


Date  of 
becoming 
a  Fellow. 


1887 


1903 


1901 


1899 


1864 


1891 


Under 

the 

Charter. 


1891 


1903 


1899 


1897 


1901 


1902 


1898 


1888 


1882 


fXightingale,  Harry  Ethelston, 
Royal  Exchange  Assurance  Cor- 
poration, Royal  Exchange,  E.C. 

fNorris,  Charles  Arthur, 

National  Mutual  Life  Associa- 
tion of  Australasia,  Limited, 
Melbourne,  Australia. 

fXorton,  William  Ernest, 

National  Provident  Institution, 
48  Gracechurch-street,  E.c. 

tParker,  Eobert  Peter, 

Sun  Life  Assurance  Society, 
63  Threadneedle-street,  e.g. 

Pearson,  Arthur, 
Betchworth-house,     The     Bank, 
Highgate,  y. 

fPhelps,  William  Peyton,  M.A., 
Equity  and  Law  Life  Assur.  Soc, 
18  Lincoln' s-inn-fields,  W.C. 

Priestley,  John  George, 
44  St.    German' s-road.    Forest- 
hill,  S.E. 

fPulley,  William  Pritchard, 

Norwich  Union  Life  Insur.  Soc, 
71  4'  72  Eing  William-st.,  E.C. 

fEae,  Joseph, 
Finance  Department,  Town-hall, 
Upper-street,  N. 

fRaisin,  Arthur  Herbert, 

Pelican  and  British  Empire  Life 
Office,  70  Lombard-street,  e.g. 

fRees,  Martin, 

Law  Reversionary  Interest  Soc, 
Ltd.,  24  Li ncoln' s-inn-fields,\f .C. 

fReeve,  Charles  Ernest, 

Royal  Exchange  Assurance  Cor- 
poration, Royal  Exchange,  E.C. 

fRichmond,  George  William, 

Scottish  Widows'  Fund  and  Life 
Assur.  Society,  28  Cornhill,  E.c 

fRobinsou,  George  Frederick, 
Legal  and   General  Life  Assvr. 
Society,  10  Fleet-street,  E.c. 

tRusher,  Edward  Arthur,  F.S.S., 
Prudential  Assurance  Company, 
Solborn-bars,  E.C. 

fRyan,  Gerald   Hemington,  Mem. 
Act.  Soc.  Amer., 
Pelican  and  British  Empire  Life 
Office,  70  Lombard-street,  E.c. 


FELLOWS. 


Those  marlced  t  are  Felloics  by  Examination. 


Date  of 
becoming 
a  Fellow. 


1898     tSalmon,  Eicliard  George,  F.S.S., 

Sun  Life  Assurance  Society,  63 
Threadneedle-street,  e.g. 

1883       Saunders,  Harris  Cliarter  Liudon, 
F.R.A.S., 
"  Marquise,"  Twickenham. 

1886  fSchooling,  Frederick  (Hon.  Sec), 
Prudential  Assurance  Company, 
Holborn-lars,  E.G. 

1901     fSearle,  George  Morley, 

Sun  Life  Assurance  Society, 
60  CTiaring-cross,  S.W. 

1901     fSliannan,  William  Charles, 

Prudential  Assurance  Company, 
Hollorn-hars,  e.g. 

1896  tSim,  William  Abernetliy,  F.F.A., 
Scottish  Union  and  National 
Insurance  Co.,  35  St.  Andrew- 
square,  Edinburgh. 

I    1875     fSmitlier,  Artlmr, 

National  Provident  Institution, 
48  Gracechurch-street ,  E.G. 

1881     tSomerville,  William  Fiulay, 

Liverpool  and  London  and  Globe 
Insurance  Co.,  7  Cornhill,  E.G. 

1877     tSorley,    James,    F.F.A.,    C.A., 
F.K.S.E., 
32  Onslow-square,  s.w. 

1898     tSpencer,  John, 

English  and  Scottish  Law  Life 
Assurance  Assoc,  12  Waterloo- 
place,  S.W. 

1894     fSprague,    Alfred     Ernest,    B.Sc., 
M.A.,  F.F.A., 
Edinburgh  Life  Assurance   Co., 
22  George-street,  Edinburgh. 

1857  Sprague,  Thomas  Bond,  M.A., 
LL.D.,  Hon.  Mem.  F.A.,  F.S.S., 
F.K.S.E.  (Past  Phesident, 
1882-86), 

29  Buckingham-ter.,  Edinburgh. 

1896     fStalilschmidt,  Louis, 

Alliance  Assurance  Co., Limited, 
Bartholomew-lane,  E.G. 

^the'     Stevens,  Charles, 
CUarter       Aberdeen  Mo.,  Preston,  Brighton. 

1888      Stewart,  John,  F.F.A.. 

City  of  Glasgoic  Life  Assnr.  Co., 

30  Renfield-street,  Glasgow. 


Date  of 
becoraing 
a  Fellow. 

1898  Stirling,  Pvobert,  F.F.A., 

Law  Union  i^'  Crown  Insurance 
Co.,  126  Chancery-lane,  w.C. 

1892     tStraker,  Edward  Robert, 

Pelican  and  British  Empire  Life 
Office,  70  Lombard-street,  e.g. 

1878     fStraker,  Frank  Aj-thur, 

Legal  and  General  Life  Assur. 
Society,  10  Fleet-street,  e.g. 

1902     fStrong,  WilHam  Richard, 

London  Guarantee  Sf  Accident 
Co.,  61  Moorgate-street,  e.g. 

1884     fStuart,  John  :\roody,  F.F.A., 

Leeds  Permanent  Building  Soc., 
Victoria  -  buildings,  Park  -  lane, 
Leeds. 

1900  tSutherland,  John,  M.A., 

Australasian  Temperance  and 
General  Mutual  Life  Assurance 
Society,  Swanston-street,  Mel- 
bourne, Australia. 

1889     fXarn,  Arthur  Wyndham, 

Westminster  and  General  Life 
Assurance  Association,  28  King- 
street,  Covent-garden,  vr.c. 

1887       Teece,    Richard,    F.F.A.,    F.S.S., 
Mem.  Act.  Soc.  Amei'., 
Australian     Mutual     Provident 
Society,  Sydney,  Australia. 

1872  Templetou,  Col.  John  M.,  C.M.G., 
National  Mutual  Life  Associa- 
tion of  Australasia,  Melbourne, 
Australia. 

1886       Tennant,  John  Bell, 

Friends'  Provident  Institution, 
Bradford,  Yorkshire. 

1864     fTerry,  James, 

Hernlee,  Lyme  Regis,  Dorset. 

1889     fThiselton,  Herbert  Cecil,  F.F.A., 
Mem.  Act.  Soc.  Amer., 
Sand-in-Hand   Insurance    Soc, 
26  New  Bridge-street,  E.G. 

1901  tThodey,  Robert, 

Australian     Mutual    Provident 
Society,  Sydney,  Australia. 
1893     tTliomas,  Ernest  Charles, 

Gresham  Life  Assurance  Society, 
St.  Mildred's-house,  Poultry,  e.g. 

1899  tThomas,  Robert  Arthur  Caradoc, 

Pelican  and  British  Empire  Life 
Office,  12  Dalhousie-sq.,  Calcutta. 


FELLOWS. 


Those  marked  t  are  Fellows  by  Examination. 


Date  of 
becoming 
a  Fellow. 

1895 
1880 

1876 

1893 
1891 
1902 

1881 
1894 
1899 
1878 


Under 

the 
Charter. 


1889 


1888 


1893 


tTliomson,  Herbert  Archer,  B.A., 
Haven  Hotel,  Sook,  Hants. 

Thomsou,  Robert, 
Colonial  Mutual  Life  Assurance 
Society,       Collins  -  street  -  ivest, 
Melbourne,  Australia. 

Thomson,  Spencer  Campbell,  B.A., 
F.F.A., 
Standard    Life    Assurance    Co., 
3  George-street,  Edinburgh. 

fThorne,  Alfred  Charles, 
Lquitg  4'  Law  Life  Assur.  Soc, 
18  Lincoln' s-inn-fields,  W.C. 

tTilt,  Robert  Ruthven, 

General  Reversionary  Sf  Invest- 
ment Co.,  Ltd.,  26  Fall-mall,  s.w. 

fTinner,  Thomas, 

Comptroller's  Depart.,  London 
County  Council,  Spring-gardens, 
s.w. 

fTodd,  George,  M.A.  (Hon.  Sec), 
Lconomic  Life  Assurance  Society, 
6  New  Bridge-street,  e.g. 

fTodhunter,  Ralph,  M.A., 

University  Life  Assur.  Soc, 
25  Pall-mall,  s.w. 

fTrouncer,  Harold  Moltke,  M.A., 
London   Life  Association,  Ltd., 
81  King  William-street,  E.c. 

TurnbuU,  Andrew  Hugh,  F.F.A., 
F.R.S.E., 
Scottish  Widows'  Fund  and  Life 
Assur.  Soc,  9  St.  Andrew-square, 
Fdinburgh. 

Tyndall,   William    Henry,  F.S.S., 

F.R.Met.S., 
Morlands,  Oxford-road,  Redhill, 
Surrey. 

Wallace,  Thomas,  F.F.A., 
Forth     British     Sf     Mercantile 
Lisurance  Co.,  Fdinburgh. 

fWarner,  Samuel  George, 

Law  Union  Sf  Crown  Insur.  Co., 
126  Chancery-lane,  w.c. 

fWatson,  Alfred  William, 

Manchester  Unity  Friendly  Soc, 
Nottingham. 


Date  of 
becoming 
a  Fellow. 

1895 


1880 


1864 


1888 


Under 

the 
Charter. 


1899 


1897 


1884 


1902 


1902 


1902 


1875 


1874 


fWatson,  James  Douglas, 

Fnglish  c|*  Scottish  Laiv  Life  Assr. 
Assoc,  12  Waterloo-place,  s.w. 

fWhittall,  Wm.  Joseph  Hutchings, 
Mem.  Act.  Soc.  Amer., 
Clerical,  Medical  S^  General  Life 
Assur.  Soc. ,15  Sf.  James's-sq.,S.^. 

Wilson,  Robert, 
44  Talfoiird-rd.,  Camberwell,  s.E. 

fWilsou,  Robert,  Jr., 

General     Assurance     Company, 
103  Cannon-street,  E.G. 

Winsei",  Thomas  Boorman, 
81     Shooter' s-hill-road.    Black- 
heath,  s.E. 

fWinter,  Arthur  Thomas, 

Pelican  and  British  Empire  Life 
Office,  70  Lomhard-street,  E.G. 


f Wiiitle,  Lancelot  Andrewes, 
Economic  Life  Assurance 
6  Neiu  Bridge-street,  E.G. 


Soc, 


Soc. 


fWoods,    Ernest,    Mem.   Act. 
Amer.  (Vice-Pees.), 
Westminster   and    General  Life 
Assurance  Association,  28  King- 
street,  Covent-garden,  W.C. 

fWoolmer,  Alfred  Henry, 

Star    Life    Assurance    Society, 
32  Moorgate-street,  E.G. 

t Workman,  William  Arthur, 

Equitable   Life   Assur.   Society, 
Mansion-house-street,  E.G. 

fWorthingtou,  William, 
Royal  Insurance  Co.,  Liverpool, 

fWyatt,  Frank  Bertrand,  Mem.  Act. 
Soc.  Amer., 
Clergy  Mutual  Assurance  Soc, 
2  4'  3  The  Sanctuary,  S.W. 

Young,     Thomas     Emley,     B.A., 

F.R.A.S.     (Past  -  Peesident, 

1896-8),  Mem.  Act.  Soc.  Amer., 

108   Evering-road,   Stoke  New- 

ington,  N. 


ASSOCIATES. 


Those  marked  2  or  3  liave  passed  two  or  three 
Those  marked  (2)  have  been  exempted  under  the  Bye- 


Date  of 
becoming  an 
Associate. 

1900  2  Adams,  Cecil  Francis, 

I^ew  Zealand  Accident  Insurance 
Company,  Wellington,  New  Zea- 
land. 

1869     2  Adey,  Theodore  Henry, 

Scottish  Provident  Institution, 
17  Kinff  William-street,  E.C. 

1899     3  Adliird,  Stanley,  A.K.C., 

London  Life  Association,  Ltd., 
81  King  William-street,  E.C. 

1899     -  Ansell,  George  Frederic, 

National  Debt  Office,  Finslury- 
pavenient-house,  E.C. 

1883     "-  Asliley,  John  Geo.,  M.A., 
War  Office,  s.w. 

1901  -  Ashton,  William  Richard, 

Sand-in- Sand  Insurance  Soc, 
26  Netv  Bridge-street,  E.C. 

1881     -  Ayling,  Charles  Stephen, 

Commercial  Union  Assur.  Co., 
20  New  Bridge-street,  E.C. 

1903     2  Ball,  Sidney  Robertson, 

English  and  Scottish  Law  Life 
Assurance  Association,  12  Water- 
loo-place, S.W. 

1885       Barton,  Arthur, 

United  Kent  Insurance  Institu- 
tion, Maidstone. 

1894    3  Barton,  Robert  Whitchurch, 

Clerical,  Medical  Sf  General  Life 
Assurance  Society,  15  St.  James's- 
sqiiare,  s.w. 

1003     -  Baxter,  Edwin  Herbert, 

Scottish  Provident  Institution, 
17  King  William-street,  E.C. 

1901     2  Benjamin,  Stanley  O., 

Atistralian  Mutual  Provident 
Society,  Sydney. 

1881       Birks,  Edmund  Alfred, 

Yorkshire  Insurance  Co.,  York. 

1873     -  Block,  Robert  John, 

Lssex  -  villa,  Chelsham  -  road, 
Clapham,  s.w. 

1898  <-'  Blount,  Edward  Thos.  J.,  F.F.A., 
F.S.S.,  Standard  Life  Assurance 
Co.,  Shanghai,  China, 

1873     2  Boon,  Gerald  luglis, 

United  Legal  Indemnity  Insur. 
Soc,  Limited,  222  Strand,  w.c. 


of  the  four  Examinations  of  the  Institute, 
laws  from  the  Examinations  in  Parts  I  and  II. 

Date  of 

becoming  an 

Associate. 

1889  (2' Bremner, Thomas  William,  F.F.A., 
Mutual  Life  Insurance  Co.  of 
New   York,  Sydney,  Australia. 

1896  <-'  Brown,  George  Andrew, 

Clerical,  Medical  <^  General 
Life  Assurance  Society,  1  King 
William-street,  e.g. 

1899  -  Brown,  Harold, 

Scottish  Union  and  National 
Insurance  Co.,  3  King  William- 
street,  E.C. 

1900  =*  Brown,  Henry,  B.A., 

Sand-in-Sand  Insurance  Soc, 
26  New  Bridge-street,  E.c. 

1886       Buckley,  Thomas  John  Wesley, 

9  St.  Andrew-street,  Solborn- 
circus,  E.C. 

1882       Burke,  David,  F.S.S., 

Boyal  Victoria  Life  Insur.  Co., 
Montreal,  Canada. 

1900     2  Burnley,  Isaac, 

Australian  Mutual Prov.  Society, 
Sydney,  Australia. 

1895  3  Butterfield,  William  Thos.,  A.C.A., 
9  Market-street,  Bradford, 
Yorkshire. 

1876       Carter,  Eric  Mackay, 

33  Waterloo-street ,  Birmingham. 

1899  -  Catchlove,Chas.  Hamilton  Leyland, 

Australian  Mutual  Provident 
Society,  Sydney,  Australia. 

1900  =*  Chandler,  Thomas  Richard, 

London  Assurance  Corporation, 
7  Royal  Exchange,  E.C. 

1898  -  Coates,  Thomas  Linnaeus, 

North  British  and  Mercantile 
Insurance  Co.,  61  Threadneedle- 
street,  E.c. 

1871       Cook,  Arthur  James,  M.J.I., 

Victoria  JIutual  Assur.  Society, 
Farringdon-street,  E.C. 

1899  ^  Cook,  William  Playfair, 

Guardian  Assurance  Company, 
11  Lombard-street,  E.C. 

1897  2  Coop,  Charles  Rowland, 

United  Kingdom  Temperance  and 
General  Provident  Institution, 
5  Bennetfs-hill,  Birmingham. 


ASSOCIATES. 

Those  marked  2  or  5  have  passed  two  or  three  of  the  four  Examinations  of  the  Institvte. 
Those  marked  (2)  have  been  exempted  under  the  Bye-laws  from  the  Examinations  in  Parts  I  and  II. 


Date  of 

becoming  an 

Associate. 

1891     '  Cootc,  Eruest  Charles, 

Alliance    Assurance    Co.,    Lid., 

Bartholomew-lane,  E.C. 

1900     -  Coi-bett,  Edwin  Somerville, 

Australasian  Temperance  and 
General  Mutual  Life  Assurance 
Soc,  Adelaide,  South  Australia. 

1871       Coutts,  Edwin  Arthur, 

^"orth  British  and  Mercantile 
Insurance  Company,  Victoria- 
street,  Nottingham. 

1900  -  Covington,  Oliver  Heui-y, 

Prudential  Assurance  Company^ 
Solborn-hars,  E.C. 

1884       Craig,  Robert  Alexander, 

Abstainers'  and  General  Assur. 
Co.,  City  Buildings,  Birmingham. 

1901  -  Culley,  Alfred  Benjamin, 

Star  Life  Assurance  Society,  32 
Moorgate-street ,  B.C. 

1901  3  Curjel,  H.  W.,  M.A., 

Royal  Insurance  Co.,  Liverpool. 

1900  -  Curtis,  WiUiam  Allen, 

Clerical,  Medical  Sf  General 
Life  Assurance  Society,  15  <S^. 
James' s-square,  S.'W. 

1902  -  Dawson,  Miles  ileuander,  F.S.S., 

11  Broadway,  2s  ew  York,  U.S.A. 

1902     -  Denmead,  John  Charles,  M.A., 

Estate  Duty  ^Office,  Somerset- 
house,  W-C. 

1901  -  Diamond,  George  Frederick, 

City  Mutual  Life  Assurance 
Society,  Hunter-street,  Sydney, 
Australia. 

1900  3  Diver,  Oswald  Francis,  M.A., 

Clerical,  Medical  i^-  General  Life 
Assur.  Soc. ,lo  St.James'-sq.,s.yir. 

1855       Dix,  James, 

Surstdale,  TTood-la.,  Sighgate,  >'. 

1901  *-*  Donald,  Alexander  Graham,  M.A., 

F.F.A., 
Scottish    Provident     Institution, 
6  St.  Andrew-square,  Ldinburgh. 

1881       Donaldson,  John, 

Australian  Widows'  Fund  Life 
Assurance  Society,  Col  I  ins-street - 
icest,  Melbourne,  Australia. 


Date  of 

becoming  an 

Associate. 

1899     -Dougharty,        Harold,        F.S.S., 

F.C.I.S.,  London  and  Lancashire 

L ife  Assurance  Co mp a ny, 66  i^"  67 

Cornhill,  E.G. 

1902     -  Doust-Smith,  Ernest  Charles, 

Prudential  Assurance  Company, 
Solborn-bars,  E.C. 

1881       Dovey,    William    Roadly,   F.F.A., 
Mem.  Act.  Soc.  Amer., 
26   Crouch  Sail  Road,    Crouch 
End,  X. 

1870       Dowson,  John, 

Royal  Insur.  Company,  Liverpool. 

1898     -  Doyle,  Arthur  James, 

54  Bourke-st.,  Sydney,  Australia. 

1901  -  Earle,  Arthur  Percival, 

Reliance  Life  Insurance  Co., 
Partners'  Bank-huildings,  Pitts- 
burgh.  Pa.,  U.S.A. 

1868       Eaton,  Henry  William, 

Liverpool  ^'  London  (^  Globe 
Insurance  Company,  William- 
street,  Xew  York,  U.S.A. 

1872  -  Evans,  William,  F.F.A.,  F.R.S.E., 
Z^  Morningside-park, Edinburgh. 

1902  3  Falconer,  Herbert  Francis,  F.F.A., 

Scottish  Life  Assurance  Co., 
19    St.   Andrew-sq.,  Edinburgh, 

1S96  -  Featherstonehaugh,  William  Irwin, 
Commercial  Union  Assurance 
Co.,  24,  25  Sf  26  Cornhill,  e.c. 

1903  -  Ferguson,  CoHn  C,  B.A., 

Canada  Life  Assurance  Co., 
Toronto,  Canada. 

1897  -  Findlay,AlexanderWynaud,LL.D., 
Prudential  Assurance  Company, 
Solborn-bars,  E.C. 

1902     -  FitzGcrald,  Charles  R., 

Some  Life  Association  of 
Canada,  Toronto,   Canada. 

1901     -  FitzGerald,  William  George, 

260  McLaren-street,  Ottawa, 
Canada. 

1890  '-I  Fox,  Charles  Edward,  F.F.A., 

Standard  Life  Assurance  Co., 
83  King  William-street,  E.C. 


ASSOCIATES. 

Those  marked  2  or  3  have  passed  two  or  three  of  the  four  Examinations  of  the  Institute. 
Those  marked  (2)  have  been  exempted  vnder  the  Bye-laws  from  the  Examinations  in  Parts  I  and  II. 


Date  of 
becoming  an 
Associate. 

1886  Fox,  Morris, Mem.  Act.  Soc.  Amer., 
iVew  Zealand  Government  Life 
Insurance  Dept.,  Wellington, 
Neio  Zealand. 

189i     -  Fraser,  Thomas  John, 

Australian  Alliance  Assurance 
Company,  Melbourne,  Australia. 

1901  <-'Gaff,    William    Robertson,    C.A., 

F.F.A., 
3  Crown-court,  Old  Broad-sf.,E.c. 

1873     -  Gage,  Uriah  Woodard, 

North  JSritish  and  Mercantile 
Insurance  Company,  61  Thread- 
needle-street,  E.C. 

1902  -  Gaines,  John  M., 

New  York  Life  Insurance  Co., 
346  &  34:8  Broadway,  New  York, 
U.S.A. 

1897     ^  Galer,  Frederic  Bertram,  B.A., 

Sock  Life  Assurance  Company, 
15  New  Bridge-street,  e.g. 

1895     -  Galvvey,  Charles  Edmund, 

New  Zealand  Government  Life 
Insurance  Dept.,  Wellington, 
Neu)  Zealand. 

1893     -  Gardiner,  Robert  Edward, 

Sun  Life  Assurance  Society,  63 
Thread  neediest  reel,  E.C. 

1885     -  Gayford,  Herbert  Stannard, 

Northern  Assurance  Co.,  1  Moor- 
gate-street,  E.C. 

1903  2  Gemmill,  William, 

7  Royal-terrace,  Queen's-park, 
Glasgoiv. 

1899    ^  Gibb,  James  Burnett,  F.F.A., 

Penn  Mutual  Life  Insce.  Co.  of 
Philadelphia,  923  Chestnut-st., 
Philadelphia,  U.S.A. 

1871     "  Glennie,  William  Gordon, 

Scottish  Union  Sf  National  I nsnr. 
Co.,  3  King  William-street,  E.C. 

1897     -  Goggs,  Frank  Sidney, 

Scottish  Met ropolitan Life Assur. 
Co.,  Ltd.,  25  St.  Andrew-sq., 
Edinburgh. 

1882       Goldman,  Leopold, 

North  American  Life  Assurance 
Co.,  North  American  Life 
Building,  112-118  King-street- 
west,  Toronto,  Canada. 


Date  of 
becoming  an 

Associate. 

1897     -  Goodwyn,  John,  Jr., 

Norwich  tj"  London  Accident 
Insurance  Association,  Sydney, 
Australia. 

1902     -  Grant,  Milton  Daniel,  B.A., 

Government  Insurance  Depart- 
ment, Ottawa,  Canada. 


1902 

1898 

1868 

1869 
1903 

1893 

1869 

1894 

1900 
1896 
1897 
1897 
1895 


-  Gray,  Robert  Alexander,  B.A., 

324    Markham-street,     Toronto, 
Canada. 

-  Green,  George,  M.A., 

Union    Assurance    Society,    81 
Cornhill,  E.C. 

Greig,  John  Andrew, 
Sun  Life  Assurance  Society,  60 
Charing-cross,  S.w. 

Griffith,  E.  Clifton, 
4  Carlton- chambers,  s.w. 

-  Hall,  John  Bertram, 

Imperial  Life  Assurance  Co.  of 
Canada,  Toronto,  Canada. 

2  Hall,  John  Francis  Edmund, 
Eagle    Insurance    Company,    79 
Pall-mall,  s.w. 

Hann,  Robert  George,  Mem.  Act. 
Soc.  Amer., 
Equitable   Life   Assur.   Soc.    of 
the  United  States,  120  Broadway, 
New  York. 

'  Hardcastle,    Edward    Edgington, 
M.A. 
Union  Central  Life  Office,  Cin- 
cinnati, Ohio,  U.S.A. 

-  Harding,  Harry  Burnard, 

Sand-in-Hand   Insurance    Soc, 
26  New  Bridge-street,  e.c. 

•^  Harris,  Frederick  Joseph, 

Australian     Mutual     Provident 
Society,  Sydney,  Australia. 

'  Haycraft,  William  Melhuish, 
Prudential  Assurance   Company, 
Holborn-bars,  e.g. 

-  Hazell,  James  Stanley', 

National  Provident  Institution, 
48  Gracechurch-street,  e.g. 

-  Heness,  Leonard  Thomas, 

Prudential  Assurance  Company, 
Holborn-bars,  e.g. 


ASSOCIATES. 


Those  marked  2  or  3  have  passed  two  or  three  of  the  fcntr  Ezaminations  of  the  Institute. 
Those  marked  (2)  have  been  exempted  under  the  Bye-laws  from  the  Examinations  in  Parts  I  and  II. 


Date  of 

becoming  an 

Associate. 

1878 


Henry,  Alfred,  F.C.A., 
Throgmorton-house, 
avenue,  E.C. 


Copthall- 


1900     -  Hicks,  Arthur  Joseph, 

Ee  versionary  ^'General  Securities 
Company,  Ltd.,  Craven-house, 
Northumberland-avenue,  vf.c. 

1884       Higham,  William  Samuel, 

Equitable  Life  Assurance  Soc, 
JIansion -house-street,  E.c. 

1894     =  HoUingworth,  Albert  Chas., 

Australian  Mutual  Frovident 
Society,  Sydney,  Australia. 

1883       Holt,  Edward  Hallett, 

Laio  Life  Assurance  Society, 
187  Fleet-street,  E.c. 

1898  -  Howell,  Chas.  Edward,  B.  A.,LL.D., 

Standard  Life  Assurance  Compy., 
66  Upper  Sackville-st.,  Dublin. 

1899  -  Hudson,  Alfred  James, 

Northern  Assurance  Company, 
1  Moorgate-street ,  e.c. 

1903     -  Humphreys,  Henry  Thompson, 

Sun  Life  Assurance  Society, 
63   Threadneedle-street,  E.C. 

1875  Hunt,  Richard  Aldington,  F.S.S., 

Wesleyan  cj"  General  Assur.  Soc, 
Corporation-street,  Birmingham. 

1893  <■-' Hunter,    Arthur,    F.F.A.,     Mem. 
Act.  Soc.  Amer., 
Xew    York  Life  Lnsurance   Co., 
346  &  34S  Broadway,  New  York. 

1902     -  Hunter,  Robertson  G.,  Mem.  Act. 
Soc.  Amer. 
New   York  Life  Lnsurance   Co., 
346  4"  348  Broadway,  New  York. 

1887     -  Hunter,  Samuel, 

Patriotic  Assurance  Company, 
9  College-green,  Dublin. 

1889  '2)  Jacobs,  Frederick  Job, 

Australian  Mutual  Provident 
Society,  Sydney,  Australia. 

1876  -  James,  George  Trevelyan, 

12  Waterloo-place,  s.w. 

1871       Jellicoe,    George    Rogers, 

Eagle  Lnsurance  Company,  79 
Pall-mall,  S."W. 


Date  of 

becomins  an 

Associate. 

1883       Jerman,  Richard, 

Commercial  Union  Assurance 
Company,  Exeter. 

1896  -  Jobson,  Alexander, 

Equitable  Life  Assurance  Society 
of  the  United  States,  Sydne:  . 
Australia. 

1894     -  Johannessen,  Nikolai  Mikal, 

Llygea  Life  Assurance  Company, 
Bergen,  Norway. 

1894     "  Johnston,  Frederick  H., 

Prudential  Life  Lnsurance  Co. 
of  A  m  erica,  Nev:a  rk,  N.  J. ,  U.  S.  A . 

1903  -  Jones,  Leonard  Alexander  Mouat, 
Sand-inSani  Insur.  Society, 
26  New-bridge-street,  B.C. 

1903     -  Jones,  Wallace  Mouat, 

General  Beversionary  ^'  Lnvest- 
ment  Company,  Limited,  26  Pall- 
mall,  s.w. 

1898  2  Kaufman,  Henry  N .,  Assoc.  Act. 

Soc.  Amer., 
Phoenix  Mutual   Life  Lnsurance 
Co.,       Hartford,       Connecticut, 
U.S.A. 
1876       Kearry,  Joseph, 

44  Charlwood-street,  Belgrave- 
road,  s.w. 

1899  ■  Kelly,  John  Joseph, 

Citizens'  Life  Assurance  Co., 
Sydney,  Australia. 

1897  -  Kemp,  Julian  Ernest  Sandford, 

Eagle  Lnsurance  Company,  79 
Pall-mall ,  s.w. 

1902     -  Kilgour,  David  Errett, 

North  American  Life  Assurance 
Co.,  North  American  Life 
Building,  112-118  King-street 
West,  Toronto,  Canada. 

1874       King,  Ai'thur  Thomas, 

National  Debt  Office,  Finsbury- 
pavement-house,  E.C. 

1882     -  King,  William  Alfred, 

Northern  Assurance  Company, 
1  Moorgate-street,  E.C. 

1902  -  Kitchin.  Frederick  Harcourt,  B.A., 
Broad  Clyst,  Teddington. 

1893     -  Laing,  William  Claud, 

North  British  and  Mercantile 
Lnsurance  Company,  61  Thread- 
needle-street, E.C. 


ASSOCIATES. 


Those  marked  2  or  S  have  passed  two  or  three  of  the  four  Examinations  of  the  Institute. 
Those  marked  (2)  have  teen  exempted  under  the  Bye-lav:s  from  the  Examinations  in  Parts  I  and  II. 


Date  of 

becoming  an 

Associate. 

1897     -  Lane,  Arthur  Vere,  B.A., 

University  Life  Assurance  Soc, 

25  Pall-mall,  s.w. 

1899  -  Lawton,  George  Herbert, 

Clerical,  Medical  <^'  General  Life 
Assurance  Society  ,1b  St.  James's- 
square,  S."W. 

1885  Ledward,  Archibald  Prentice.B.Sc. 
29  Langland-gardens,  N.W. 

1879       Leitch,  Alexander, 

Scottish  Provident  Institution, 
17  King  William-street,  B.C. 

1897     -  Le  Maitre,  Frank  William, 

Sun  Life  Assurance  Society,  63 
Threadneedle-st reel ,  E.c. 

1885  Leveaux,  Arthur  Michael,  F.S.S., 
Registry  of  Friendly  Societies, 
Central  Office,  28  Abingdon- 
street,  Westminster,  s.w. 

1885     '  Lidbury,  Isaac  Stephen, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1868       Litchfield,  Edward, 

92  St.  Vincent-street,  Glasgow. 

1876     -  Lucey,  Herbert, 

General  Assurance  Company, 
103  Cannon-street,  e.c. 

1890  (-)  Lugton,  Hugh,  F.F.A., 

North  British  and  Mercantile 
Insurance  Co.,  61  Threadneedle- 
street,  E.C. 

1900  3  McArthur,  Harry  de  C, 

Economic  Life  Assur.  Society, 
6  Neiv  Bridge-street,  E.C. 

1867       Macdonald,  William  Rae,  F.F.A., 
Scottish  2Ietropolitan  Life  Assur. 
Co.,  Limited,   25    St.    Andreio- 
square,  Edinburgh. 

1882     3  McDougald,  Alfred, 

Pelican  and  British  Empire  Life 
Office,  Montreal,  Canada. 

1884      Mackay,  Alexander, 

)Lato  Union  Sf  Crown  Instir.  Co., 
126  Chancery-lane,  w.o. 

1901  -  Mackenzie,  Michael  Alexander, 

Trinity  College,  Toronto,  Canada. 


Date  of 

becoming  an 

Associate. 

1896     -  Macmillan,  John  Campbell, 

Northern   Assur.    Co.   and  Law 

Union  and  Crown  Insurance  Co., 

Apartado  Postal  No.  872,  Mexico. 

1867       Macpherson,  Eonald, 

Law  Union  ^  Crown  Insurance 
Co.,  126  Chancery-lane,  W.C. 

1883     -  Makeham,  William  Reed, 

Alliance  Assurance  Co.,  Ltd. 
(Imperial  Life  Assurance  Fund), 
47  Chancery-lane,  w.c. 

1883  Mannering,  George  Willsher, 

London  and  Lancashire  Life 
Assur.  Co.,  66  &  67  Cornhill,  E.C. 

1880       Manwaring,  Henry, 

National  Debt  Office,  Finsbury- 
pavement-house,  E.C. 

1896  -  Martin,  Sidney  George, 

National  Mutual  Life  Assoc,  of 
Australasia,  Ltd.,  150  Queen- 
street,  Brisbane,  Australia. 

1897  -  Mascall,  Alfred  John, 

Standard  Life  Assurance  Co., 
3  Pall-mall  EaM,  s.w. 

1900     -  Maunder,  George  Harvard, 

Standard  Life  Assurance  Co., 
83  King  William-street,  E.C. 

1902  <2'  Maxwell,  Benjamin  Bell,  F.F.A., 

Scottish  Equitable  Life  Assur. 
Society,  28  >S'^.  Andrew-square, 
Edinburgh. 

1903  -  May,  Walter  Thomas, 

Scottish  Amicable  Life  Assurance 
Society,  1  Threadneedle-st.,  E.c. 

1899     -  Meade,  Gerald  Willoughby, 

North  British  ^  Mercantile 
Insurance  Company,  61  Thread- 
needle-street,  E.C. 

1896     -  Merfield,  Percy  Henry, 

Law  Life  Assurance  Society, 
187  Fleet-street,  E.c. 

1874       Miller,  John  W.,  F.S.S., 

Scottish  Widows'  Fund  and  Life 
Assur.  Soc,  28  Cornhill,  E.c. 

1902     -  Milligan,  Charles  Livingstone, 

Provident  Life  Office,  50  Regent- 
street,  w. 

1884  Mills,  Daniel  Yamton, 

Scottish  Equitable  Life  Assur, 
Society,  28  St.  Andrew-square, 
Edinburgh. 


ASSOCIATES. 


Those  marked  2  or  Z  have  passed  two  or  three 
Those  marked  (2)  have  been  exempted  under  the  Bye 


of  the  four  Examinations  of  the  Institute, 
■laws  from  the  Examinations  in  Parts  I  and  II. 


I 


Date  of 

becoming  an 

Associate. 

1879       Monilaws,  William  Macgeorge, 
(ArciTOE), 
Scottish    Provident    Institution, 
17  King  William-street,  e.c. 

1877       Moon,  James, 

Prudential  Assurance  Company, 
30  Dale-street,  Liverpool. 

1877       Moon,  John, 

Prudential  Assurance  Company, 
76  King-street,  Manchester. 

1879       Moon,  Sidney  Norman  Laming, 

74,  76  4*  78  William-street, 
S'ew  York,  U.S.A. 

1903     -  Moore,  George  Cecil, 

Imperial  Life  Assurance   Co.  of 

Canada,  Toronto,  Canada. 
1898     -  Moore,  Joseph  Patrick, 

Citizens'  Life  Assurance    Co., 

Sydney,  Australia. 

1871     -  Moore,  Roderick  Mackenzie, 

United  Kingdom  Temperance  and 
General  Provident  Institution, 
1  Adelaide-place,  London-bridge, 
E.c. 

1893     -  Munro,  Donald  Alexander, 

BrooJc-house,  10  Walbrooi,  E.c. 

1900     -  Xash,  Alfred  Charles, 

Clerical,  Medical  and  General 
Life  Assurance  Society,  15  St. 
James' s-square,  s.W. 

1903     -  Xeill,  Samuel  Bennett, 

London,  Edinburgh  4*  Glasgow 
Assurance  Co.,  Ltd.,  Insurance- 
buildings,  Farringdon-st.,  E.C. 

1897     -  Xewling,  Sidney  Wallis,  B.A., 

Woodleigh,  South  Woodford, 
Kssex. 

1903     -  Xicholls,  Arthur  William, 

Australian  Mutual  Provident 
Society,  Brisbane,  Australia. 

1884       Nicoll,  John,  F.F.A., 

Life  Association  of  Scotland, 
82  Princes-street,  Edinburgh. 

1900     =  Oakley,  Henry  John  Percy, 

North  Pritish  and  Mercantile 
Insurance  Company,  61  Thread- 
needle-street,  E.C. 

1883       Orr,  Lewis  P.,  F.F.A., 

Scottish  Life  Assur.  Co.,  Ltd., 
19  St.  Andrew-sq.,  Edinburgh. 


Date  of 
becoming  an 
Associate. 

1886 


Owen,  Evan  Frederick,  F.S.S., 
Actuary  for  Friendly  Societies, 
Melbourne,  Australia. 

1895     -Pagden,  Lionel  King, 

Union    Assurance^  Society,    81 
Cornhill,  e.c 

1864       Panton,  Edward  Henry, 

50  Wood -vale.  Forest  Sill,  s.E. 

1901     3  Papps,  Percy  Charles  Herbert, 

Manufacturers'   Life   Insurance 
Co.,  Toronto,  Canada. 

1895     -  Paradice,  William  Henry, 

Australian     Mutual     Provident 
Society,  Sydney,  Australia. 

1869  Park,  David  Francis,  C.A.,  F.P.A., 
Credit  Fonder  of  Mauritius 
(LimitedJ,  39  Lombard-st.,  E.c. 

1884       Park,  Leslie  John, 

Colonial  Mutual  Life  Assurance 
Society,  Melbourne,  Australia. 

1882     -  Paterson,  William  Brockie,  F.F.A., 
Mem.  Act.  Soc.  Amer., 
Norwich    Union  Life  Insurance 
Society,  Norwich. 

1898  <-)  Pearce,  Henry  John,  F.F. A., 

Scottish  Amicable  Life  Assurance 
Soc, St.  Vincent' s-place,  Glasgow. 

1899  2  Peele,  Thomas, 

Universal  Insurance    Company, 
77  Briggate,  Leeds. 

1901  -  Penman,  William,  Jr., 

Northern    Assurance    Company, 
1  Moorgate-street,  e.c. 

1900  -  Peters,  Charles  Furness, 

L'pool.  Victoria  Legal  Friendly 
Society,  18  St.  Andrew-street,  e.c. 

1895  '-'Pierson,  Israel  Coriell,  Mem.  Act. 
Soc.  Amer., 
141  Broadway, New  York,  U.S.A. 

1902  -  Pigrome,  George  Davey, 

Prudential  Assurance  Company, 
Solborn-bars,  E.c. 


1899 


1883 


■  Pipe,  Sidney  Herbert, 
Independent  Order  of  Foresters, 
Temple-hldgs.,  Toronto,  Canada. 

Pitts,  Thomas, 
Commercial     Union    Assurance 
Company,  Exeter. 


ASSOCIATES. 

Those  marked  2  or  3  have  passed  tivo  or  three  of  the  Mr  Examinations  of  the  Institute 
Those  marked  (2)  have  been  exempted  under  the  Bye-laws  from  the  Examinations  in  Parts  I  and  IT. 


Date  of 
becoming  aa 

Associate 

1876       Pound,  Thomas  James, 

Clerical,  Medical  .)'•  General  Life 

Assurance  Soc,  15  St.  James's- 

sqtiare,  s.w. 
1890     =  Powell,  Alfred, 

Alliance    Assurance     Companii, 

Limited,  Bartholomew-lane,  E.c. 
1881       Price,  William  John, 

Life    Association    of    Scotland, 

5  Lombard-street,  e.c. 

1869       Pringle,  James,  C.A.,  F.F.A., 

42    Brumsheugh-gardens,   Edin- 
burgh. 

1884       Pullar,  James,  F.F.A., 

Colonial  Mutual  Life  Assurance 
Society,  Melbourne,  Australia. 

1881       Purves,  Thomas  Peter, 

Neio  York  Life  Insurance  Com- 
pany, Sydney,  Australia. 

1867       Kattray,  Patrick,  C.A., 

Gresham-house,    45    West  Xile- 
street,  Glasgow. 

1874     -  Eay,  Charles  Richard, 

Hand-in-Hand   Insurance    Soc, 
26  Xevj  Bridge-street,  E.c. 

1>S5       Rea,    Charles    Herbert    Edmund, 
F.R.A.S.,  F.S.S., 
3  4"  4  Clemenfs-inn,  w.c. 

1898     -  Eeid,  Edward  E.,  B.A., 

London  Life  Insurance  Co., 
London,  Ontario,  Canada. 

1901  -  Rhodes,  Francis,  B.A., 

Royal  Insurance  Co.,  Liverpool. 

1887       Richardson,  Josephus  Hargreaves, 
F.F.A.,  Mem.  Act.  Sac.  Amer., 
New  Zealand   Government  Life 
Insurance     Department,      Wel- 
lington, New  Zealand. 

1879       Roberts,  Thomas  B., 

Australian  Alliance  Assurance 
Company,  Collins-street,  Mel- 
bourne, Australia. 

1878       Robertson,  William,  F.F.A., 

29  Stafford-street,  Edinburgh. 

1876       Robinson,  Andrew, 

Su n n ingdale-park,  Sunn ingdale, 
Berks. 

1902  -  Robinson,  Hugh  Thomas  Kay, 

Clergy  Mutual  Assur.  Soc,  2  4*  3 
The  Sanctuary,  Westminster,  s.-w. 


Date  of 

becoming  an 

Associate. 

1885       Ronald,  Thomas  Robert, 

Law  Guarantee  and  Trust  Soc, 
Ltd.,  49  Chancery-lane,  vr.c. 

1897     =  Ryley,  Edmund, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1896     2  Sanderson,    Frank,  M.A.,   F.F.A., 
F.S.S.,  Mem.  Act.  Soc.  Amer., 
Ca nadaL  ife  A ssu ra n ce  Compa ny, 
Toronto,  Canada. 

1884       Schooling,  John  Holt, 

Foth  eringay-house,  Montpelier- 
row,  Twickenham. 

1899  -  Schouten,  Pieter, 

Algemeene  Maatschappij  van 
Levensverzekering  en  Lijfrente, 
Lamrak,  74,  Amsterdam. 

1873       Scott,  Ernest  Willem,  Mem.  Act. 
Soc.  Amer., 
Algemeene     Maatschappij      van 
Levensverzekering  en  Lijfrente, 
Damrak,  74,  Amsterdam. 

1861     ^Searle,  Thomas  John, 

Mansion-house-chambers,  Buck- 
lersbury,  e.c. 

1900  2  Searls,  Edwin  Richard, 

Northern  Assurance  Company, 
1  Moor  gate-street,  e.c. 

1900     -  Sharpe,  Edgar  Cecil  Engledue, 

London  Life  Association,  Ltd., 
81  King  William-street,  E.C 

1894     ^Sheppard,  Herbert  Xorman,  B.A., 
Mem.  Act.  Soc.  Amer., 
Some  Life  Insurance  Company, 
256  Broad  way.  New  York,  U.S.A. 

1S99     -  Sherriff ,  Francis  Henry, 

Brovident  Clerks'  and  General 
Mutual  Life  Assurance  Assoc, 
27  4'  29  Moorgate-street,  e.c. 

1897     ■  Shimmell,  James  Edward, 

8  Osborne-road,  Randsworth, 
Birmingham. 

1896     -  Shlager,  Joseph, 

Equitable  Life  Assurance  Societ If 
of  the  United  States,  Mansion- 
house-chambers,  Adderley-street, 
Cape  Town,  South  Africa. 

1903     -  Shovelton,  Sydney  Tavemer,  B.A.. 
Merton  College,  Oxford. 


ASSOCIATES. 


Those  marlced  2  or  3  have  passed  two  or  three 
Those  marked  (2)  have  iecn  exempted  under  the  Bije 


of  the  four  Examinations  of  the  Institute, 
■laws  from  the  Examinations  in  Parts  I  and  II. 


Bate  of 

becoming  an 

Associate. 

1897  2  Slade,  Henry, 

21]iuc'kJey-rd.,Brondeslury,-s.\f. 

1864       Smith,    Howard   Samuel,   F.F.A., 
F.S.S.,  F.C.A., 
Bank-chambers,    11     Waterloo- 
street,  Birmingham. 

1898  -  Smith,  Robert  Parker, 

Boyal  Insurance  Company, 
Liverpool. 

1884       Smithett,  Edward  Henry, 

"  SiUside,"  Fitzroy-parlc,  Sigh- 
gate,  N. 

1871       Spencer,  Robert  James,  F.S.S., 
75  King's-road,  Southsea. 

1868  Spens,  William  George, 

Scottish  Amicable  Life  Assur. 
Soc.,3S  St.  Vincent-pl.,  Glasgoio. 

1902     -  Spurgeon,  Ernest  Frank, 

Prudential  Assurance  Company, 
Holborn-bars,  e.c. 

1860       Stark,  James, 

Eeversionary  Interest  Society, 
30  Coleman-street,  E.c. 

1866       Stark,  William  Emery, 

Chapel-ivalks,  Manchester. 

1878       Stevenson,  Charles, 

9  Albert -square,  Manchester. 

1880       Stock,  Edward  James, 

National  Mutual  Life  Assoc,  of 
Australasia,  Melbourne,  Aus- 
tralia. 

1896     -  Stuckey,  Jos.  James,  M.A., 

Salisbury  Chambers,  49a  King 
William-street,  Adelaide,  South 
Australia. 

1869  Surenne,  David  John,  F.F.A., 

29  Inverleith-road,  Edinburgh. 

1899  3  Symmons,  Frank  Percy, 

Prudential  Assurance  Company, 
Solborn-bars,  E.C. 

1882       Tarn,  Walter  George, 

Reversionary    Interest    Society, 

30  Coleman  Street,  e.c. 

1893     -  Taylor,  Arthur, 

Westminster  and  General  Life 
Assurance  Assoc. ,28  King-street, 
Covent-garden,  w.c. 

1875       Taylor,  J.  Wilford, 

North  British  and  Mercantile 
Insur.  Co.,61  Threadneedle-st.,^.c. 


Date  of 

becoming  an 

Associate. 

1898  ~  Thompson,  Thomas  Percy,  B.A., 

Pelican  and  British  Empire  Life 
Office,  70  Lombard-street,  e.c. 

1883     2  Titmuss,  Walter  George, 

Provident  Life  Office,  50  Begent- 
street,  w. 

1902     -Traversi,  Antonio  Thomas, 

Neio  Zealand  Govertiment  Life 
Insurance  Departmeyit,  Welling- 
ton, Neio  Zealand. 

1883  Tregaskis,  George  Alfred, 

Sand-in-Hand  Insurance  Soc, 
26  Neio  Bridge-street,  e.c. 

1894     -Trenerry,  Charles  Farlej',  R.A., 

University    of    London,    South 

Kensington,  s.W. 
1869     -Trew,  Edward  Bellingham, 

Laio    Life    Assurance     Society, 

187  Fleet-street,  e.c. 

1891     "TurnbuU,    A.    D.   Lindsay,   C.A., 
F.F.A., 
Scottish  Widows'  Fund  and  Life 
Assurance  Society,  9  <S^.  Andrew- 
square,  Edinhurgh. 

1877  -  Turpin,  William  Gibbs, 

National  Debt  Office,  Finshury- 
pavement -house,  E.C 

1884  Vian,  William  CoUett, 

Railway  Passengers'  Assurance 
Company,  64  Cornhill,  E.C 

1884  Vincent,  FrederickJames,  F.S.S., 
London,  Edinburgh  Sf  Glasgow 
Assurance  Co.,  Ltd.,  Insurance- 
buildings,  Farringdon-street,  E.C. 

1899  2  Vokins,  George  Alfred, 

Prudential  Assurance  Company, 
Solborn-bars,  E.C. 

1883     2  Walker,  Davidson,  F.F.A., 

Norwich  Union  Life  Insurance 
Society,  Norwich. 

1879       Wall,  Walter  George, 

3  Shrewsbury-road,  Birkenhead. 

1878  Walton,  William  Gandy,  F.F.A., 

Scottish  Provident  Institution. 
6  St.  Andrew-square,  Edinburgh, 

1902     ^  Waudless,  John  Robert, 

Northumbria,  Hockley,  Essex. 

1902     2  Wares,  Harold  Wallace, 

Yorkshire  Insurance  Convpany, 
York. 


ASSOCIATES. 

Those  marked  2  ot-  3  have  passed  two  or  three  of  the  four  Examinations  of  the  Institvte. 
Those  marked  (2)  have  l>een  exempted  under  the  Bye-laws  from  the  Examinations  in  Parts  I  and  II. 


Date  of 
becomins  an 
Associate. 

1862       Waterhouse,  Edwin,  M.A.,  F.C.A., 
F.S.S., 

3  Frederick' g-place,  Old   Jewry, 

E.c. 
1903     -  Watherston,  Charles  F.,  B.A., 

War  Office,  3.W. 

1883     -  Watson,  John  Robertson, 

British  Laic  Fire  Insurance  Co., 
176  West  George-st.,  Glasgow. 

1894     -  Watt,  George, 

Eoyal  Insurance  Co.,  Liverpool. 

1900  '2)  Watt,  James,  F.F.A., 

15  Moray-place,  Edinhurgh. 

1883       Weall,  Bertram, 

16  Waldegrace-parJc,    Twicken- 
ham. 

1902  -  Weatherill,  Charles, 

Scottish  Office,  Whitehall,  s.w. 

1899     3  Weatherill,  Henry, 

yatioyial  Ijeht  Office,  Finshury- 
pavement-house,  B.C. 

1894  (■-)  Weeks,  Rufus   Wells,  ifem.  Act. 
Soc.  Amer., 
Xew    York  Life  Insurance   Co., 
346  4*  348  Broadway,  Xew  York. 

1S98     3  Whigham,    Charles    Frederick, 
F.F.A.,  C.A., 
Messrs.  Moncrieff  Sf  Sorshurgh, 
46  Castle-street,  Fdinburgh. 

SS4       Whyte,  Alexander, 

c  o   Messrs.  Lever   Bros.,  Ltd., 
Port  Sunlight,  Cheshire. 

1897     -  Wickens,  Charles  H., 

Government  Statistician's  Office, 
Perth,  W.  Australia. 

1896     -  Wilkinson,  Edward  Berkeley, 

24  Maxilla-gardens,  y.  Kensing- 
ton, w. 

1903  -Wilkinson,  William  ilagnay,  Jr., 

Citizens'    Life    Assurance     Co., 
Sydney,  Australia. 

900     -  Wilson,  George, 

Standard  Life  Assurance  Com- 
pany, 3  George-sf.,  Fdinburgh. 

^70     -  Wilson,  Henry  Edward 

(ArDITOE), 

Xorthern  Assurance  Co.,  1  Moor- 
gate-street,  B.C. 


Date  of 
becoming  an 
Associate. 

1901     3  Wilson,  John  Sydney, 

Australian  Widows'  Fund  Life 
Assurance  Society,  Melbourne, 
Australia. 

1S73     -  Windett,  Charles, 

Legal  i.y  General  Life  Assurance 
Society,  10  Fleet-street,  B.C. 

1898     '  Wood,  Arthur  Barton,  B.A.,  Mem. 
Act.  Soc.  Amer., 
Sun     Life     Assurance     Co.     of 
Canada,  Montreal,  Canada. 

1903     -  Wood,  William  Archibald  Porter, 
B.A., 
Canada    Life    Assurance     Co., 
Toronto,  Canada. 

1883  Woodhouse,  Lister,  A.C.A.,  F.S.S., 
City  Comptroller,  City-hall, 
Westminster,  S.w. 

1877     -  Woods,  Arthm-  Biddle, 

Rock  Life  Assurance  Company, 
15  yew  Bridge-street,  B.C. 

1866       Woods,  Bernard  (ArDixoB), 

Metropolitan  Life  Assurance 
Society,  13  Moorgate-street,  B.C. 

1875       Woods,  Edward, 

rictoria  Life  and  General  Insur- 
ance Co.,  Market-si.,  Collins-st. 
West,  Melbourne,  Australia. 

1879       Wornum,  Thornton  Selden, 

Bock  Life  Assurance  Company, 
15  yeic  Bridge- street,  B.C. 

1903     -  Worth,  Bertram  Oliver, 

Clerical,  Medical  <Sf  General 
Life  Assurance  Society,  15  St. 
James's- square,  s.w, 

1893     -Wright,    Robert   Young  Murray, 
M.A., 
Boyal  Insurance   Co.,  45  Lame- 
street,  Dublin. 

1871       Yardley,  John, 

Prudential  Assurance  Company, 
Solborn-bars,  B.C. 

1873       Young,  Alexander  Hunter, 

60  Market -street,  Melbourne, 
Australia. 

1900     ^  Young,  Arthur  Stanley, 

Metropolitan  Life  Assurance 
Society,  13  Moorgate-street,  e.c. 

B  2 


STUDENTS. 


Those  marked  I,  2,  or  3  have  passed  one,  two,  or  three  of  the  four  Examinations  of  the  Institiite. 
Those  marked  (1)  have  been  exempted  under  the  Bye-laxvs  from  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Student. 

1892 


1  Aaron,  David  Hyam, 

Sun  Life  Assurance  Society,  63 
Threadtieedle-street,  B.C. 


1903     1  Acum,  Wilfred  Harry, 

15 Lordship-lane,  Wood  Green,v. 

1894.     ^  Anderson,  Adam  Thomson, 

Australian  Mutual  Provident 
Society,  Sydney,  Australia. 

1886       Arnold,  Thomas^  Jr., 

British  Equitable  Life  Asstirance 
Company,  Ltd.,  Queen  -  street  - 
place,  E.G. 

1896     1  Ashley,  Charles  Henry, 

Refuge  Assurance  Company, 
Ooiford-street,  Manchester, 

1902     >  Askwith,  Thomas  Nowell, 

London  Life  Association,  Ltd., 
81  King  William-street,  e.g. 

1901     ^  Atkins,  Leonard  George, 

Laiv  Union  ^  Crown  Insurance 
Co.,  126  Chancery-lane,  w.G. 

1899     ^  Baher,  Walter  Crosbie, 

Royal  Victoria  Life  Insurance 
Co.  of  Canada,  Montreal, 
Canada. 

1903     ^  Baggs,  Henry  Ernest, 

English  and  Scottish  Law  Life 
Assurance  Association,12  Water- 
loo-place, s.w. 

1903     ^  Bain,  William  Algernon, 

Manufacturers'  Life  Insurance 
Co.,  Toronto,  Canada. 

1899     ^  Barnett,  Isaac, 

North  British  and  Mercantile 
Insurance  Co.,  61  Threadneedle- 
street,  e.g. 

1899     ^  Barrett,  William  Goodsman, 

United  Kingdom  Temperance 
and  General  Provident  Institu- 
tion, 1  Adelaide-place,  London- 
hridge,  E.G. 


Date  of 
becoming 
a  .Student. 

1896 


^  Barry,  David, 

Royal  Commission  on  the  Uni- 
versity of  Melbourne,  Supreme 
Court  Library,  Melbourne,  Aus- 
tralia. 


1900     1  Bell,  Henry  Soady, 

"  Netherhall,"  The  Drive,  Sidcup, 
Kent. 

1898     '  Bennell,  Samuel  Thomas, 

20  Narford-road,  Brooke-road, 
Clapton,  N.E. 

1903     ^  Bennett,  Reginald, 

Refuge  Assurance  Co.,  Oxford- 
Street,  Manchester. 

1898     1  Bennett,  Samuel, 

National  Deposit  Friendly  Sac, 
11    Red   Lion-square,    Holhorn, 

W.G. 

1902     1  Beresford,  Cecil, 

Prudential  Assurance  Company, 
Holborn-bars,  e.g. 

1902  '  Biden,  Norman  Frederick, 

Standard  Life  Association,  28 
Llizabeth-street,  Sydney,  Aus- 
tralia. 

1895     1  Bigby,  Robert  Frederick 
Mitchell, 
General     Assurance     Company, 
103  Cannon- street,  e.g. 

1900     1  Bingeman,  Milton  H., 

Great     West     Life    Assurance 
Company,  Winnipeg,  Manitoba,    j 
Canada. 

1903  1  Binncy,  Charles  Eardley-Wilmot, 

Royal  Lxchange  Assurance  Cor-    i 
poration.  Royal  Exchange,  E.C. 

1891     '  Bird,  Edward  William, 

Northern   Assurance    Company,  I 
1  Moorgate-street,  E.G. 

1898     1  Bishop,  Harold  Garfield, 

Northern    Assurance    Company,  i  i 
1  Moorgate-street,  E.G.  | 


STUDENTS. 


Tliose  marked  1,  2,  or  3  have  passed  one,  two,  or  three  of  the  four  Examinations  of  the  Institute. 
Those  marked  (1)  have  been  exempted  under  the  Bye-Iav:s  from  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Stadent. 

1898     1  Blake,  Frederick  Edward, 

Prudential  Assurance   Company, 

Solborn-bars,  E.c. 

1901  ^  Blake,  Francis  Seymour, 

62  Oakhurst-grove,  East  Dul- 
wich,  S.E. 

1898     •  Blake,  Henry  Prince, 

Union  Assurance  Society,  81 
Cornhill,  E.C. 

1895       Blanch,  Frederick  William, 

Sun    Life     Assurance    Society, 

63  Threadneedle-street,  e.g. 

1902  "'Blanchard,  Xorman,  B.A., 

Equity  tSf  Law  Life  Assur.  Soc. 
18  Lincoln' s-inn-fields,  w.C. 

1901  '  Blehl,  Ernest  M.,  A.M., 

Security  Trust  df  Life  Insurance 
Co.,  2Qth  and  Broadway,  Xew 
Yorlc,  U.S.A. 

1887       Blossom,  James, 

186  South- view-road,  Sheffield. 

1892     '  Boddy,  Henry  Mitchell, 

Manufacturers'  Life  Insurance 
Co.,  Johannesburg,  South  Africa. 

1903  1  Bodley,  Rupert  Frank, 

Star  Life  Assurance  Society, 
32  Moor  gate-street,  E.C. 

1897       Bond,  Frederic  D., 

122  South  Zmh  Street,  Phila- 
delphia, U.S.A. 

1900     '  Borrajo,  Edward  Joseph  William, 
Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1902  '  Bowerman,  Judah  Philip, 

Provident  Life  and  Trust  Co. 
of  Philadelphia ,  149  Broadway, 
New  York,  U.S.A. 

1897     ^  Bowles,  Francis  Marsh, 

Pearl  Life  Assurance  Company, 
London-bridge,  e.c. 

1891     ^  Boyd,  Henry  Xorris, 

City  of  Glasgow  Life  Assurance 
Company,  21  St.  Andrew-square, 
Edinburgh. 


Date  of 
becoming 
a  Student. 


1903     1  Bradhurv,  Algernon  Charles, 

Australian    Mutual     Provident 
Society,  Melbourne,  Australia. 


^  Brady,  John  Francis, 

Citizens'    Life    Assurance    Co., 
Sydney,  Australia. 


1899 


1897 


1902 


1894 


1891 


1889 


1901 


1903 


1902 


1903 


1901 


1899 


1900 


^  Brierley,  William  Ernest, 

Eefuge  Assurance  Company, 
Oxford-street,  Manchester. 

1  Brook,  Frank  A., 

Eefuge  Assurance  Co.,  Oxford- 
street,  Manchester. 

'  Brough,  Frank, 
Federal  Life  Assurance  Company, 
Hamilton,  Ontario,  Canada. 

'  Brown,  William  Heron, 

Gresham  Life  Assurance  Society, 
Limited,  St.  Mildred's  •  house, 
Poultry,  B.C. 

Buckle,  Frederick, 

Aberfoyle,  Valkyrie-road,  West- 
cliff-on-Sea,  Essex. 

1  Caldwell,  Richard  H., 

North  British  Sf  Mercantile  In- 
surance Co.,  Birmingham. 

^  Capon,  Frank  Christopher, 
Prudential  Assurance    Co., 
Holborn-bars,  E.C. 

^  Capon,  Geoffrey  William, 

Norwich  Union  Life  Insurance 
Society,  Norwich. 

'  Carpenter,  Thomas  B.  Boyd, 

4  Greencroft-gardens,  South 
Hamp  stead. 

^  Carter,  George  Stanley, 
Life   Association    of    Scotland, 

5  Lombard-street,  E.C. 

-  Carter,  Xorman  John, 

Eagle  Insurance  Company,  79 
Pall-mall,  a.w. 

^  Chambers,  John  Joseph, 

100  Linaker-street,  Southport. 


STUDENTS. 


Those  marled  1    2,  or  3  have  passed  one,  two,  or  three  of  the  four  Examinations  of  the  Institute. 
Those  marked  (1)  liave  leen  exempted  under  the  Bye-la^vs  from  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Student. 

1902  ^  Chandler,  Frederick  Joseph, 

baffle  Insurance  Co.,  79  Pall- 
mall,  s.w. 

1903  1  Clieshire,  Harold  Frank, 

Woodside,  Shornden,  St. 
Leonards-on-  Sea. 

1903     1  Child,  Robert  Harold, 

North  British  and  Mercantile 
Instirance  Co.,  61  Threadneedle- 
street,  E.c. 

1901     1  Clnibb,  William, 

Sun  Life  Assurance  Company  of 
Canada,  Montreal,  Canada. 

1901  '  Clarke,  Eustace  Edgar, 

Pelican  Sf  British  Empire  Life 
Office,  70  Lombard-street,  e.c. 

1897  '  Clinton,  George, 

Prudential  Assurance  Company, 
Solborn-hars,  E.C. 

1902  1  Clinton,  Louis  Ernest, 

Sun  Life  Assurance  Society,  63 
Threadneedle-street,  E.G. 

1902     ^  Coates,  Frederick  George, 

Legal  and  General  Life  Assur. 
Society,  10  Fleet-street,  E.c. 

1901  ^  Cockerton,  John  Leonard, 

Pioneer  Life  Assurance  Co.,  Ltd., 
Century  -  buildings,  31  North 
John-street,  Liverpool. 

1895  Cogar,  William  Edward, 

Neio  York  Life  Insurance  Co., 
Trafalgar-square,  w.c. 

1898  ^  Collier,  Charles  Aubrey, 

46  Crockerton-road, Tooting,  s.w. 

1899  1  Collins,  Patrick  A., 

Citizens'  Life  Assurance  Co., 
Sydney,  Australia. 

1902  ^  Collins,  William  Ernest, 

61  Osmond-terrace,  Norwood, 
South  Australia. 

1896  ^  Cook,  Henry  Milton, 

Standard  Life  Assurance  Com- 
pany,Lalhousie-square,  Calcutta 
India. 


Date  of 
becoming 
a  Student. 

1900  '  Cooper,  Bernard  Hugh, 

Prudential  Assurance  Company, 
Holhorn-bars,  E.G. 

1903     ^  Cooper,  John  James, 

Sun  Life  Assurance  Co.  of 
Canada,  3Iontreal,  Canada. 

1902  1  Corbett,  Archibald  Gladstone, 

Australian  Mutual  Provident 
Society,  Collins-st.,  Melbourne, 
Australia. 

1903  1  Cotton.  Arthur  Sparkes, 

Scottish  Office,  Whitehall,  S.w. 

1897     "^  Court,  Alexander  George  Dacus, 
Coningsby,    Hyde-vale,     Green- 
wich, S.E. 

1901  1  Coventry,  Cameron  H., 

Australasian  Temperance  and 
General  Mutual  Life  Assurance 
Society,  Melbourne,  Australia. 

1894       Cox,  Edward  William, 

Canada  Life  Assurance  Co., 
Toronto,  Canada. 

1894       Cox,  Herbert  Coplin, 

Canada  Life  Assurance  Co., 
Toronto,  Canada. 

1887     ^  Cross,  Henry  John, 

3Park-rd.,Wandsivorth-common, 
s.w. 

1897     1  Crump,  Percy  C, 

Prudential  Assurance  Company, 
Solborn-bars,  E.G. 

1897     ^  Dalton,  John, 

London  Life  Association,  Ltd., 
81  King  William-street,  e.g. 

1902  <i)  Daman,  Gerard  William,  B.A., 

Mand-in-Sand  Insurance  Soc, 
26  Neic-bridge-street,  E.G. 

1891       Daniell,  Ferrers  Aitken, 

Royal  E.rchange  Assurance  Cor- 
poration.  Royal  Exchange,  E.G. 

1889     ^  Davies,  Hugh  Myddelton, 

Royal  Insurance  Co.,  Liverpool, 

1900     ^  Davies,  William  Allison, 

Borough  Treasurer's  Office,  Toion 
Hall,  Birkenhead. 


STUDENTS. 


Those  marked  1,  2,  or  3  liave  passed  oiu,  two. 
Those  marked  (1)  have  been  exempted  under 


Date  of 
becoming 
a  Student. 

1899     '  Davison,  Horace  Williams, 

15  Torrington-sqv.are ,  W.C. 

1891     ^  Dawson,  Frank  Aubrey, 

Ecclesiastical  Insurance  Office, 
Limited,  11  Norfolk  -street. 
Strand,  w.c. 

1902     1  Deck,  James  Gilbert, 

National  Provident  Institution, 
48  Gracechurch-street,  E.c. 

1902     1  Denmark,  Robert  John, 

Norwich  Union  Life  Insurance 
Society,  Norwich. 

1901     '  Dent,  Ernest  Edward, 

London  and  Lancashire  Life 
Assurance  Company,  66  &  67 
Cornhill,  B.C. 

1896  1  de  ViUe,  Francis, 

Clergy  Pensions  Institution,  11 
Norfolk-street,  Strand,  w.c. 

1897  1  Dick,  William  Thos.,  B.A.,  M.L.A., 

Newcastle,  N.S.W.,  Australia. 

1890     1  Docker,  Leslie, 

North  British  and  Mercantile 
Insurance  Co.,  61  Threadneedle- 
street,  E.c. 

1897     ^  Dorrian,  John  Christopher, 

Citizens'  Life  Assurance  Com- 
pany, Sydney,  Australia. 

1899     1  Douglas,  J.  Joseph, 

Victoria-place,  Blackrock,  co. 
Dublin. 

1903     '  Downes,  Edward  George, 

cjo  Thomas  G.  Ackland,  Lsq., 
5  <^  6  element" s-inn,  w.c. 

1901     -  Downes,  Sidney  Cecil, 

Prudential  Assurance  Company, 
Solborn-hars,  E.c. 


'  Ebihara,  Kaitaro, 

33     Redcliffe -gardens, 
Kensington,  s.W. 


South 


>  Ecroyd,  Cuthbert  W., 

Friends'    Provident    Institution, 
Bradford. 


or  three  of  the  four  Examinations  of  the  Institute, 
the  Bye-laws  from  the  EzaminatUm  in  Part  I. 

Date  of 
becoming 
a  Stadent. 

1892     1  Edwards,  Edward  Samuel, 

Australian    Mutual     Provident 

Society,  Sydney,  Australia. 

1902     1  Edwards,  Thomas  Baker, 

Comptroller's  Lept.,  London 
County  Council,  Spring-gardens, 
S.W. 

1892  1  Eedy,  Arthur  Malcolm, 

Citizens'  Life  Assurance  Com- 
pany, Sydney,  Australia. 

1901  1  Egleton,  Harold  Edward, 

Prudential  Assurance  Company, 
Solborn-bars,  E.c. 

1900     1  Elderton,  Robert  Lapidgo, 

National  Provident  Institution, 
48  Gracechurch-street,  e.g. 

1902  1  Ellis,  Reginald  George  Gregson, 

12  Manson-pl.,  Queen's-gate,^. 

1903  '  Ellis,  Thomas  Barnes, 

Public  Works  Loan  Board,  Old 
Jewry,  E.C. 

1893  '  Emery,  John  M., 

American  Union  Life  Insurance 
Co.,  Bowling  Green-building, 
Broadway,  New  York. 

1903     •  Farmer,  Ernest  Chattock, 

London,  Edinburgh  4'  Glasgow 
Assurance  Company,  Limited, 
Insurance-bldngs.,  Farringdon- 
street,  E.c. 

1892     1  Farrell,  John, 

Citizens'  Life  Assurance  Co., 
210  Queen-street,  Brisbane,  Aus- 
tralia. 


1902 


1901 


1901 


1  Farrow,  Alfred  Ellis, 

Yorkshire  Insurance    Company, 
York. 

'  Fielder,  William  Crowhurst, 
Atlas   Assurance   Co.,   Ltd.,  92 
Cheapside,  E.C. 


1  Fisher,  John  William,  B.A., 
Crown  Life  Insurance 
Toronto,  Canada. 


Co. 


STUDENTS. 

Those  inarked  1,  2,  or  3  have  passed  one,  two,  or  three  of  the  four  Examinations  of  the  Institute. 
Those  marked  (1)  have  been  exempted  under  the  Bye-laws  from  the  Examitmtion  in  Part  I. 


Date  of 
becoming 
a  Student. 

1896 


'  Fisk,  George  WilliamVictor,F.S.S., 
Prudential  Assurance  Companjj, 
Solborn-lars,  E.C. 


1901  '  Franklin,  Herbert  Dare, 

Australian     Mutual     Provident 
Society,  Melbourne,  Australia. 

1902  <i>  Frater,GeorgeDouglas,B.A.,B.Sc., 

22  Canonhury -villas,  N. 

1903  1  Fulford,  William  John, 

Prudential  Assurance  Company, 
Holborn-bars,  e.g. 

1890       Gaiuman,  Robert  Ebenezer, 

London     Joint      Stock      Bank, 
Princes-street,  E.C. 

1886       Garcke,  Emile,  F.S.S.,  M.I.E.E., 
Ditton-house,  near  Maidenhead. 

1900  ^  Garner,  James, 

9  Arlington-gardens,  Ckiswick.W. 

1901  (1)  Gerrisb,  Frank  Wilfred, 

Minerva-villa,  Albert-rd. -south , 
Buckhurst-hill,  JEssex. 

1899  1  Giles,  Hylton  Lloyd, 

Pelican  Sf  British  Empire  Life 
Office,  70  Lombard-street,  E.C. 

1895     ^  Gill,  James  Stewart, 

Australian  Widows'  Fund  Life 
Assurance  Society,  Melbourne, 
■  Australia. 

1900  '  Gillespie,  Joseph  Hugh  Ross,  M.  A., 

Manifacturers^  Life  Insurance 
Co.,  Toronto,  Canada. 

1901  1  Glassford,  David  Murray, 

Mutual  Life  Association  of  Aus- 
tralasia, Sydney,  Australia. 

1893       Glasson,  George  Cornish, 

Lconomic  Life  Assurance  Soc, 
4  St.  Stephen's-cJibrs.,  Baldwin- 
street,  Bristol. 

1902  1  Gleave,  Charles  Sheldon, 

Refuge  Assurance  Co.,  Oxford- 
street,  Manchester. 


Date  of 
becoming 
a  Student. 

1893 


Gledstone,  W.  L., 
Royal  Exchange  Assur.  Corpora- 
tion, Royal  Exchange,  E.c. 

1902  1  Godsill,  Richard  Collis, 

Liverpool  Victoria  I^egal 
Friendly  Soc,  18  St.  Andrew- 
street,  E.C. 

1894     1  Golding,  Arthur, 

40  Allerton-road,  Stoke  New- 
ington,  N. 

1888     1  Gooding,  Harold  John, 

Law  Guarantee  and  Trust  Soc, 
Ltd.,  56  Moor  gate- street,  E.C. 

1900     ^  Goodman,  Gilbert, 

Prudential  Assurance  Company, 
Solborn-bars,  E.c 

1903  1  Gopp,  John  Ivc, 

14  Church-hill-road,  Waltham- 
stoiv,  E. 

1892       Gordon,  Alexander, 

168  Islington,  Liverpool. 

1896  '  Gordon,  Harry  Duncan  Lockhart, 

221  George-st.,  Toronto,  Canada. 

1902     1  Gordon,  Walter  Hamilton, 

45  Braydon-road,  Stamford- 
hill,  N. 

1902     1  Gorham,  Edwin  Arthur, 

75  Albion-st.  Ead,  Brunswick, 
Melbourne,  Australia. 

1897  -  Gosset,  Thorold, 

16  Durham-road,  Wimbledon, 
s.w. 

1902  1  Gould,  W.  H.,  M.A., 

Canada  Life  Assurance  Co., 
Toronto,  Canada. 

1886       Gover,  Frederick  Field,  F.S.S., 
10  Lee-park,  Blackheath,  S.E. 

1900     ^  Green,  James  Proctor, 

Refuge  Assurance  Co.,  Oxford- 
street,  Manchester. 

1903  '  Green,  Walter, 

Ecclesiastical     Commission,    10, 
Whitehall-place,  s.AV. 


STUDENTS. 


Those  marked  1,  2,  or  3   have  passed  one,  two,  or  three  oj  the  four  Examinations  of  the  Institute. 
Those  marked  (!)  have  been  exempted  under  the  Bye-laws  from  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Student. 

1886 


Greening,  Herbert  Joseph, 
Abstainers  cf*  Generallnsur.  Co., 
City-huildings,  Birmingham. 

1899     '  Grigg,  Benjamin, 

Sun  Life  Assur.  Co.  of  Canada, 
Montreal,  Canada. 

1902     '  Gysin,  Howard, 

87  Dotvns-park-rd.,  Clapton,  n.e. 

1901  1  Hall,  Arthur  F., 

North  American  Life  Assurance 
Co.,  North  American  Life  Build- 
ing, 112-118  King-street-west, 
Toronto,  Canada. 

1902  (1)  Hallett,  William  Sebastian,  B.A., 

Equitable  Life  Assurance  Soc, 
3Iansion-kouse-street,  E.c. 

1896     '  Hallman,  M.  S., 

Mutual  Life  Assurance  Company 
of  Canada,  Waterloo,  Ontario, 
Canada. 

1899  ^  Halloran,  George  Henry, 

20  Casilereagh-street,  Sydney, 
Australia. 

1901  '  Hamilton,  George  Powell, 

North  American  Life  Assurance 
Co.,  North  American  Life  Build- 
ing, 112  -  118  King-street-tvest , 
Toronto,  Canada. 

1902  '  Hammant,  Francis  Clive, 

Frudeyitial  Assurance  Company, 
Solborn-bars,  E.c. 

1900  1  Hammond,  Reginald, 

British  Equitable  Life  Assur. 
Co.,  Ltd.,  Queen-street-place,  E.c. 

1892       Hancock,  Arthur  Tom, 

Clerical,  Medical  ^  General  Life 
Assurance  Society,  15  St.  James' s- 
square,  8.W. 

1903  1  Hancock,  Edwin  J., 

72  Tredegar-road,  Boiv,  e. 

1902     1  Hardy,  Reginald  Herbert, 

32  Mighfield-street,  Leicester. 

|l903     1  Harley,  Brian, 

Guardian  Assurance  Co.,  11 
Lomhard-slreet,  E.C. 


Date  of 
becoming 
a  Student. 

1901     1  Harpell,  James  John,  B.A., 

North  American  Life  Asstirance 
Co.,  North  American  Life 
Building,  112-118  King-street- 
west,  Toronto,  Canada. 

1901  1  Harper,  Henry, 

96  Byron-road,  Birmingham. 

1903     1  Harris,  Ernest  Arthur, 

40  Lambert-road,  Brixton-hill, 
s.w. 

1889     1  Harris,  Henry, 

Friends'  Provident  Institution, 
Bradford. 

1897     ^  Harriss,  Walter  James, 

Life  Association  of  Scotland, 
5  Lombard-street,  E.c. 

1896  Haskins,  George  Frederick,  A.C.A., 

18  Walbrook,  E.c. 

1894     1  Hat  ten,  David  Leslie, 

Standard  Life  Assurance  Co., 
83  King  William- street,  E.c. 

1897  '  Hay,  John  Dalziel, 

Crown  Lands  Office,  Wellington, 
New  Zealand. 

1897     '  Hepburn,  Charles  James, 

Clerical,  Medical  and  General 
Life  Assurance  Society,  1  King- 
William-street,  E.G. 

1903     1  Hill,  Frank  Wilson, 

Norwich  Union  Life  Insurance 
Society,  Norwich. 

1896  -  Hines,  Walter  Robert, 

Norwich  Union  Life  Insurance 
Society,  Norwich. 

1897  '1'  Hitchins,  William  Richmond,  B.A., 

Manufacturers'  Life  Insurance 
Company,  Toronto. 

1902  1  Hodge,  Cecil  Wilfred, 

Star  Life  Assurance  Society, 
32  Moorgate-street,  E.C. 

1896     '  Hogg,  Charles, 

10  Whitehall-place,  s.W. 

1898  ^  Hooper,  George  Duncan, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 


STUDENTS. 


Those  marked  1,  2,  or  3  have  passed  one,  two,  or  three  of  the  fonr  Examinations  of  the  Institute. 
Those  nwrked  (1)  have  been  exempted  under  the  Bye-laws  from  the  Examination  in  Pari  I. 


Date  of 
becoming 
a  Student. 


1895 


1902 


1901 


1898 


2  Horn,  Ernest  Frederick, 

Clerical,  Medical  and  General 
Life  Assurance  Society,  1  King 
William-street,  E.C. 

^  Houston,  Charles  Cornelius, 

Metropolitan  Asylums  Board, 
Yictoria-emhankment,  E.C. 

^  Howell,  Archibald  Kennie,  B.A., 
Royal  Insurance  Co.  of  England, 
Montreal,  Canada. 


Hughes,  Arthur  J., 
Crown      Life      Insurance 
Toronto,  Canada. 


Co., 


1900     1  Hughes,  Arthur  Sidney, 

6  Telford-avenue,  Streathani- 
hill,  s.w. 

1902     1  Hughes,  Charles, 

Insurance  Department  of  the 
State  of  Connecticut,  Hartford, 
Conn.,  U.S.A. 

1902     1  Hugill,  Herbert, 

"  Lriarfeld,"  KeigMey. 

1902     1  Humphreys,  John  A., 

National  Mutual  Life  Assurance 
Society,  39  King-street,  Cheap- 
side,  E.C. 

1902     ^  Humphry,  Edmund  William, 

Life  Association  of  Scotland, 
5  Lombard-street,  E.C. 

1891       Hunt,  Arthur  Leonard, 

Wesleyan  and  General  Assur. 
Society,  101  Finshury -pavement, 
E.C. 

1902  (1)  Jackson,  Charles  William,  M.A.,  • 
267  University-street,  Montreal, 
Canada. 

1902     1  Jackson,  Herbert  Moore, 

Australian  Mutual  Provident 
Society,  Sydney,  Australia. 

1890     -Jackson,  Samuel, 

Scottish  Widoivs'  Fund  and  Life 
Assurance  Society,  Liverpool. 


Date  of 
becoming 
a  Student. 

1903 


1895 


1896 


1898 


1902 


1903 


1896 


1893 


^  Jefferson,  John  Arthur, 

cjo    Thomas   G.  Ackland,  Esq., 
5  4"  6  Clement' s-inn,  w.c. 


^  Jenkyn,  John, 
Squirrel's-heath, 
Essex. 


Romford, 


t 


'  Jepps,  John  Blacklee, 

English  and  Scottish  Lata  Life 
Assurance  Assoc,  12  Waterloo- 
place,  S.W. 

^  Johnston,  Arthur  Edward, 
3  Cumnor-road,  Sutton. 

'  Jones,  Edward  Furnival,  A.S.A.A., 
Hearts  of  Oak  Benefit  Society, 
17  Charlotte-street,  w. 

^  Jones,  Ernest  Stephens, 

National  I)eht  Office,  Ft  nshury- 
pavement-house,  E.C. 

^  Jones,  Richard  Foxley, 

Refuge  Assurance  Co.,  Oxford- 
street,  Manchester. 

2  Kelham,  Cyril  Stephen, 

Prudential  Assurance  Company, 
Holborn-hars,  E.C. 


1902  1  Kemper,  J.  M.  de  Bosch, 

La  Mutuelle  Hollandais  In- 
surance Company,  21  Avenue  de 
r  Opera,  Paris. 

1898       Kidson,  Leonard  Douglas, 

"  Oaklands,"  1  Morley-road, 
Southport. 

1894     -  Kingsbury,  James  William, 

Australian  Mutual  Provident 
Society,  Sydney,  Australia. 

1900     1  Kirkham,  Alfred, 

229  Chapel-street,  Prahran, 
Victoria,  Australia. 

1903  1  Kirsopp,  Frederick, 

Liverpool  Victoria  Legal 
Friendly  Society,  18  St. 
Andreiv-street,  E.G. 


STUDENTS. 

Those  marked  1,  2,  or  3  have  passed  one,  two,  or  three  of  the  four  Examinations  of  the  Institute. 
Those  marked  (1)  have  been  exempted  under  the  Bye-lau-s  from  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Student. 

1899 


1895 


^  Kissan,  Edgar  Duguid, 
Listowel,     The    Limes    Avenue, 
New  Southgate. 

1  Knight,  Alfred  Murray, 

Bank-house,    Chapel-st.,    Devon- 
port. 


1902     1  Lang,  Frederick  John, 

Eot/al  London  Friendly  Societj/, 
6  Paul-street,  Finsbury,  E.C. 

1902     1  Langstaff,  James  Miles, 

Imperial  Life  Assurance  Co.  of 
Canada,  Toronto,  Canada. 

1901     1  Latham,  Bertrand, 

Australian     Mutual    Provident 
Society,  Melbourne,  Australia. 

1891       Layzell,  Phillip  Cuddington, 

Prudential  Assurance  Company, 
Solborn-hars,  E.C. 

1901     '  Leigh,  Samuel  George, 

Mefuge  Assurance  Co.,    Oxford- 
street,  Manchester. 

1894       Leonard,  Maurice, 

14  Sotheby-road,  Highbury,  N. 

1896     1  Ley,  James, 

Officeof  the  Actuary  for  Friendly 
Societies,  Melbourne,  Australia. 

\  1889     1  Lighton,  Harold  John, 
I  Laiv   Union  (^  Croicn  Insurance 

Co.,  126  Chancery-lane,  W.C. 

'l895     '  Littell,  Lewis  Lloyd, 

Standard    Life  Assurance    Co., 
83  King  William-street,  E.C. 

1890       Love,  Robert, 

Pelican  Sf  British  Empire  Life 
Office,  70  Lombard-street,  e.c. 

894  Lucey,  Frederick  Samuel,  F.C.A., 
15  George-street,  Mansion-house, 
E.G. 

903     ^  Macaulay,  Frederick  Robertson, 
4007    Dorchester-street,      West- 
mount,  Montreal,  Canada. 


Date  of 
becoming 
a  Student. 

1888     ^McConway,  James  Robert, 

Royal  Insurance  Company,  Liver- 
pool. 

1903  1  McDonald,  Charles  Joseph  Angus, 
Australian  Mutual  Provident 
Society,  Wellington,        New 

Zealand. 

1903     1  Macdonald,  Charles  Strange, 

Confederation  Life  Association, 
Toronto,  Canada. 

1903     '  Maedougall,  Graham  L., 

Massachusetts  Mutual  Life  In- 
surance Co.,  Springfield,  Mass., 
U.S.A. 

1902     1  Macfarlane,  James  Allan, 

North  American  Life  Assurance 
Co.,  North  American  Life 
Building,  112-118  King-street- 
west,  Toronto,  Canada. 

1902     1  McGee,  Cyril  H. 

Box  981,  St.  Thomas,  Ontario, 
Canada. 

1902  1  McKellar,  John  A., 

Equitable  Life  Assur.  Society  of 
the  United  States,120 Broadway, 
New  York,  U.S.A. 

1901     'Macmillan,  Alexander, 

27  Westcliffe-grove,  Harrogate. 

1903  1  Macueill,  Murray, 

McGill  University,  Montreal, 
Canada. 

1897     1  McPhail,  Frederick  Charles, 

Colonial  Mutual  Life  Assurance 
Society  Limited,  Melbourne, 
Australia. 

1903     1  Maltby,  Charles  Hugh, 

Scottish  Widows'  Fund  and 
Life  Assurance  Society,  28 
Cornhill,  E.C. 

1903     'Manly,  George  William, 

Clerical,  Medical  ^  General 
Life  Assurance  Society,  15  St. 
James' -square,  s.W. 

1903     1  Martin,  Frederick  Charles, 

Prudential  Assurance  Company, 
Holborn-bars,  E.c. 


STUDENTS. 

Those  marked  1,  2,  or  3  have  passed  one,  two,  or  three  of  the  four  Examinations  of  the  Institute. 
Those  marked  (1)  7iai:e  been  exempted  under  the  Bye-laws  from  the  Examination  in  Part  I. 


I 


Date  of 
becoming 
a  Student. 

1902     iMaudlhig,  Reginald  G., 

London    and    Lancashire    Life 

Assiir.  Co.,  66  &  67  Cornhill,  e.c. 

1895     '  Mayhew,  Percy  Craske, 

Westminster  and  General  Life 
Assurance  Assoc,  28  King-st., 
Covent-garden,  "W.c. 

1890     ^Meikle,    Henry    George    Watson, 
F.F.A., 
Oriental    Government    Securifi/ 
Life    Assurance    Co.,    Limited, 
Bombay,  India. 

1901     ^  ilelvllle,  Henry  Edward, 

Alliance  Assurance  Company , 
Ltd.,  Bartholomew-lane,  E.C. 

1892     1  Meyers,  Henry  Wilson, 

National  Mutual  Life  Associa- 
tion of  Australasia,  76  Sf  77 
Cornhill,  E.C. 

1899  -  Minns,  Ernest  Edwin, 

Nortvich  Union  Life  Insurance 
Society,  Norwich. 

1897  Miranis,  Arthur  Greyford, 

Australasian  Temperance  and 
General  Mutual  Life  Assurance 
Society,  Melbourne,  Australia. 

1903  HI  Monkhouse,  Charles  Cosmo,  B.A., 
English    Sf    Scottish   Law    Life 
Assur.  Association,  12  Wateloo- 
place,  S.W. 

1900  ^  Moore,  George  Edward, 

Australian  Widows'  Fund  Life 
Assurance  Society,  Melbourne, 
Australia. 

1895     1  Moore,  Gerald  Leslie,  A.C.A., 

1  Roseiery-gardens,  Muswell- 
hill,  N. 

1902  1  Moore,  Hubert  Fred, 

London  Assurance  Corporation, 
7  Royal  Exchange,  E.c. 

1903  ^  Moore,  Roderick  John, 

34  Cleveland-mansions,  Widley- 
road,  Elgin-avenue,  "W. 

1898  ^  Moore,  Stanley, 

Prudential  Assurance  Company, 
Holborn-hars,  E.C. 


Date  of 
becoming 
a  Student. 

1902 


1902 

1902 
1903 
1896 

1903 

1895 

1903 
1901 


'  Morton,  Francis, 

Hand-hi-Hand  Insurance  Soc, 
26  Netv-hridge-streef,  E.C. 

1  Muckle,  Charles  Park, 

Union  Life  Assurance  Co., 
Toronto,  Canada.  J 

'  Mullin,  Alexander,  B.A.,  ^ 

76  Mnjor-st.,  Toronto,  Canada. 

^  Myers,  Harry  Duxbury,  A.S.A.A., 
64  Devonshire-street,  Keighley. 

^  Neale,  Maurice  Baldwin, 

Alliance  Assurance  Company, 
Ltd.,  Bartholomew-lane,  E.c. 

^  Neill,  William  Adam  Hoyes, 

Scottish  Widows'  Fund  and 
Life  Assurance  Society,  28 
Cornhill,  E.  C. 

^  Newnham,  Ernest  Whiffin, 

Prudential  Assurance  Company, 
Solborn-bars,  B.C. 

^  Northcott,  John  Arthur, 

363  Givens-st.,  Toronto,  Canada. 

^  Nugent,  James, 

Cornwall,  Ontario,  Canada. 


1903     1  Gates,  Percy  Tuckfield, 

30  High-street,  Wimbledon,  s.w. 

1902   (1) O'Connor,  William,  M.A.,  M.D., 
Toronto         Technical        School, 
Toronto,   Canada. 

1892  1  O'Reilly,  Anthony  James, 

Government  Insurance  Depart- 
ment, Ottawa,  Canada.  n 

1897     ^  Osborn,  Nathaniel  Banner 
Francis, 
11  Bruce-grove,  Tottenham,  N. 

1893  1  Owen,  Edgar  Theodore,  F.S.S., 

Registrar  of  Friendly  Societies 
and  Government  Actuary,  Perth, 
Western  Australia. 

1901     iPapworth,    Frederick    William, 
A.S.A.A., 
Admiralty,  s.w. 


STUDENTS. 


Those  marked  1,  2,  or  3  hare  passed  one,  two,  or  three  of  the  four  Examinations  of  the  Institute. 
Those  marked  (1)  have  been  exempted  under  the  Bye-laws  from  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Student. 

1895 


^Pascoe,  "William  Yeoman  Bennett, 
Prudential  Assurance  Company, 
Solborn-hars,  E.C. 


1901     1  Paton,  Albert  George, 

Woodstock,      26       Jlanor-park, 
Lee,  s.E. 


1897  ^  Paton,  Harry  Arthur, 

Royal  Exchange  Assurance  Cor- 
poration, Royal  JExchange,  B.C. 

1896     -  Penny,  Charles  Augustus, 

Prudential  Assurance  Company, 
Holhorn-bars,  E.C. 

1901  1  Petter.  Herbert, 

British  Workman's  and  General 
Assurance  Co.,  Broad-sireet- 
corner,  Birmingham. 

1902  1  Phillips,    Tom    Herbert 

Bartholomew, 
2  Edith-road,  w. 

1898  Poort,  Willem  Anthonie,  Phil.  Nat. 

Doct., 
Algemeene      Friesche      Levens- 
verzekerings  Maatschappij  Leeu- 
icarden,  Leeuicarden,  Solland. 

1903  fi'  Porter,  Frank,  B.A., 

MansJield-hoii.se,CanningTown,E. 

1893     1  Pownall,  Herbert  Wilfred, 

Australian  JIutual  Provident 
Society,  Adelaide,  Australia. 

1^97       Proctor,  William,  Jr., 

Refuge  Assurance  Company, 
Oxford-street,  Manchester. 

1902     1  Proud,  Charles  Wiuton, 

CO  Messrs.  Whiteheads  ^-  Coles, 
39  Throgmorton-street,  E.C. 

1886     1  Quick,  John  Richard, 
,  Equity  Sj  Law  Life  Assur.  Soc, 

\B  Lincoln' 5-inn- fields,  w.c. 


Date  of 
becoming 
a  Student. 

1901 


^  Bamsay,  Cecil  Bjrron, 
Mutual  Life   Insurance    Co.  of 
Xeic  York,  16,  17  &  18  Cornhill, 

E.C. 


1903     1  Raynes,  Harold  Ernest, 

Legal  and  General  Life  Assur- 
ance Society,  10  Fleef-st.,  E.C. 

1898     »  Reynell,  Guy  Conrtenay, 

National  Mutual  Life  Assurance 
Society,  39  King-st.,  Cheapside, 

B.C. 

1903     1  Reynolds,  William  Daniel, 

Prudential  Assurance  Company, 
Solborn-bars,  E.C. 

1894     1  Richards,  Gilbert  P.  A., 

Oak  Cottage,  Bitlicer-road,  New 
Barnet. 

1894     ^  Rietschel,  Hermann  Julius, 

Sun  Life  Assurance  Society,  63 
Threadneedle-street,  e.c. 

1902  '  Robertson,  Aubrey  Charles, 

London  Assurance  Corporation, 
7  Royal  Exchange,  B.C. 

1901     '  Robertson,  A.  W.  L., 

Guardian     Assurance     Co.,  11 
Lombard-street,  E.c 

1903  ^  Robertson,  Bernard, 

Prudential  Assurance  Company, 
Solborn-bars,  e.c. 

1903     1  Robinson,  Ernest  William, 

Standard  Life  Association,  Ltd., 
28  Elizabeth-street,  Sydney, 
Australia. 

1896     '  Robinson,  Frederick  Charles, 

Royal  Exchange  Assur.  Corpora- 
tion, Royal  Exchange,  E.C. 

1893     1  Roll,  Frederick  James, 

Pearl  Life  Assurance  Company, 
London-bridge,  B.C. 

1893     '  Roodenburch,    Bartholomeus 
Adrianus, 
Yerzekeringsbank   Victoria, 
689  Prinsengracht,  Amsterdam. 


STUDENTS. 


Those  marked  1,  2,  or  3  have  passed  one,  hvo,  or  three  of  the  Jour  Examinations  of  the  Institute. 
Those  marked  (1)  have  been  exempted  under  the  Bye-lau's  from  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Student. 

1895 


^  Ross,  Christopher  Watson, 

clo  Messrs.  M.  Moss  i^  Co., 
Flinder's-lane,  Melbourne,  Aus- 
tralia. 


1901     1  Rouutree,  Arthur  FitzGerald, 

The    Rectory,     Stratford,    near 
Manchester. 


1895 


189c 


1899 


189-i 


1902 


1892 


Rowley,  James  Edward,  A.C.A., 
7  Waterloo-street,  Birmingham. 

^  Rudd,  Alfred  James, 

Australian  Widows'  Fund  Life 
Assurance  Society,  Melbourne, 
Australia. 

1  Rutter,  Edward  Valentine, 

Felican  ^'  British  Empire  Life 
Office,  70  Lombard-street,  e.c. 

Salter,  George  Ferry,  Mem.  Act. 
Soc.  Amer., 
123  iV\  IQth-street,  F.   Orange, 
N.J.,  U.S.A. 


^  Sare,  Thomas  Henry, 

Commercial    Union   Assur, 
24,  25  &  26  Cornhill,  E.c. 


Co., 


'  Savery,  Robert  S.  B., 

Gresham  Life  Assurance  Society, 
Giselastrasse,  l^o.  1,  Vienna. 

1897     ^  Scott,  Alexander  Lewis, 

Australian  ilutttal  Provident 
Society,  Melbourne,  Australia. 

1900     1  Searle,  Arthur  Joseph, 

Fnglish  Sf  Scottish  Laiv  Life 
Assurance  Association,  Limited, 
12  Waterloo-place,  s.w. 

1888       Sewell,  Richard,  C.A.,  F.F.A., 
63  Thread  needle- street,  E.G. 

1886     ^  Sharp,  Joseph  Benjamin, 

Clerical,  Medical  atid  General 
Life  Assurance  Society,  15  St. 
James' s-sq^uare,  s.w. 

1896       Shawyer,  John  William, 

Laiu  Union  ^-  Crown  Insurance 
Co.,  126  Chancery-lane,  w.C. 

1902     ^  Shrubsole,  Stanley  Smith, 

Prudential  Assurance  Company, 
Solborn-bars,  E.C. 


Date  of 
becoming 
a  Student. 

1896     1  Shute,  Oxenham  Bent, 

national    Provincial    Bank    of 

Fngland,  53  Baker-street,  w. 

1892     ^  Simpson,  William  Murray, 

North  British  and  Mercantile 
Insurance  Company,  61  Thread- 
needle-street,  E.G. 

1891     1  Sindall,  Alfred  John, 

London  and  Lancashire  Life 
Assurance  Co.,  66  Sf  67  Cornhill, 
E.c. 


1888 


1902 


-  Slimon,  William  James,  F.F.A., 
2  James' -place,  Leith. 


^  Smith,  Septimus  Wontner, 

Fquitahle  Life  Assurance  Soc, 
Mansion-house-street,  E.C. 

1903   W  Smith,  Thomas  Cooper,  B.A., 

Sand-in-Hand  Insurance  Soc, 
26  New-Bridge-street,  e.g. 

1903     1  Smith,  William, 

Standard  Life  Association,  Ltd., 
28  Elizabeth-street,  Sydney, 
Australia. 

1902  1  Smither,  Herbert  Buxton, 

University  Life  Assurance  Soc, 
25  Pall-mall,  s.w. 

1903  1  Sneddon,  Andi-ew  William, 

Australian  Mutual  Provident 
Society,  Sydney,  Australia. 

1900  >  Somerville,  Walter  Harold, 

Mutual  Life  Assurance  Company 
of  Canada,  Waterloo,  Ontario, 
Canada. 

1897     -  Stamp,  Horatio  E., 

Prudential  Assurance  Company, 
Solborn-bars,  e.g. 

1903     1  Stanford,  Harold  William, 

London  Assurance  Corporation, 
7  Royal  Exchange,  e.g. 

1903     ^  Stebbings,  George  Warne, 

37  Leigh-road,  Highbury,  N. 

1901  1  StefPensen,  Johan  F., 

"  Nordisk"  Re-insurance  Co., 
3  Romersgade,  Copenhagen. 


I 


STUDENTS. 


Those  marked  1,  2,  or  3  have  passed  one,  two,  or  three  of  the  four  Emrninations  of  the  Ifistitute. 
Those  marked  (1)  A«re  been  exempted  under  the  Bye-laws  from  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Student. 

1898     -Stewart,  Lionel  William, 

Alliance   Assurance    Co. 

Bartholomeic-lane,  E.c. 


Ltd., 


1886     -  Stirling,  James, 

Scottish  Imperial  Insurance  Co., 
183  West  George-st.,  Glasgoxc. 

1903     1  Story,  Cyril, 

Norwich  Union  L>fe  Insurance 
Society,  71  ^  7-  King  William- 
street,  E.C. 

1888     1  Stott,  Walter, 

Royal  Insurance  Co.,  Liverpool. 

1893     '  Streetev,  Tlieodore  Edward, 

The  Rectory,  Orcheston  St.  Mary 
S.O.,  Wilts. 


^  Strong,  Allan  Wilmot, 

Sun     Life     Assurance     Co. 
Canada,  Montreal,   Canada. 


of 


1902     *  Strong,  William  Bonghton, 

Prudential  Assurance  Company, 
Bolhorn-hars,  E.c. 

1899     ^  Stuckey,  Reginald  Robert, 

Australian  Mutual  Provident 
Society,  Adelaide,  S.  Australia. 

1902  1  Start,  Herbert  Eotbs.iv, 

CO  C.  H.  E.  Rea,  Esq.,  3  <t  4 
Clement's-inn,  Strand,  TV-C. 

1903  1  Suddaby,  William  A., 

Liverpool  Victoria  Legal 
Friendly  Society,  38  Lamleth- 
road,  s.E. 

1902     1  Sudell,  Alfred  Henry, 

Prudential  Assurance  Company, 
Holhorn-hars,  E.C. 

1902     '  Sugars,  Robert  Morrison,  B.A., 

Gresham  Life  Assurance  Society, 
St.    Mildred's    Souse,    Poultry, 

E.C. 


^  Sutcliffe,  Charles  Ernest, 
Hand-in-Hand    Insurance 
Manchester, 


Soc, 


Taylor,  Leopold  Victor, 
Prudential  Assurance  Company, 
Solborn-bars,  E.c. 


Date  of 
becoming 
a  Student. 

1895     1  Tbistletbwaite,  William, 

4  Warren-terrace,  Wakefield. 

1900  1  Thomson,  Frederick  Robert  T., 

Kent-house,  Church-end,  Finch- 
ley,  X, 

1902     1  Thwaites,  Frederick  George, 

Noricich  Union  Life  Insurance 
Society,  Norwich. 

1897     '  Tipping,  Oswald, 

Trustees' , Executors' , and  Agency 
Co.,  Limited,  412  Collins-street, 
Melbourne,  Australia. 

1901  1  Todhunter,  Joseph, 

Prudential  Assurance  Compani/, 
Solborn-bars,  E.c. 

1902  1  Tope,  Maurice  William, 

National  Mutual  Life  Assurance 
Society,  39  King -street,  Cheap- 
side,  E.C. 

1897     ^  Tonzel,  Philip  Duncan, 

Australian  Mutual  Provident 
Society,  Melbourne,  Australia. 

1903  1  Townley,  Ebenezer  William, 

National  Mutual  Life  Assurance 
Society,  39  King-st.,  Cheapside, 

E.C. 

1897     1  Townshend,  Edward  Villiers, 

North  British  and  Mercantile 
Insurance  Co.,"!  Tithebarn-street, 
Liverpool. 

1901  '  Tregaskis,  George, 

Sun  Insur.  Office,  40  Chancery- 
lane,  w.c. 

1902  1  Tully,  Arthur  Patrick  Thomas, 

The  Mill -house,  Wimbledon- 
common,  s.w. 

1891       Tyler,  Edgar  Alfred,  F.S.S., 

9  Old  Jewry-chambers,  Bank, 
E.C. 

1903  1  Vance,  John  Gabriel, 

Citizens'  Life  Assurance  Co., 
24  Jf  25  King  William-st.,  B.C. 

1903     1  Warren,  Lloyd,  A.  H., 

Balderson,  Ontario,  Canada. 


STUDENTS. 

Those  marked  1,  2,  or  3  have  passed  one,  two,  or  three  of  the  four  Examinations  of  the  Institute. 
Tlwse  viarked  (1)  have  been  exempted  imder  the  Bye-laws  from  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Student. 


1903 


1900 


1898 


1902 


1893 


1902 


1886 


1894 


^  Watsou,  Alexander  R.  D., 
Devonport,  Auckland, 
Zealand. 


Iseio 


1  Watt,  Arthur  W., 

Sun  Life  Assur.  Co.  of  Canada, 
Monti-eal,  Canada. 

1  Webb,  Lloyd, 

Hand-in-Hand    Insurance    Soc, 
26  Neic-hridge-sireet,  E.C. 

*  Wellisch,  Frederick, 

Australian     Mutual     Provident 
Society,  Sydney,  Australia. 

1  Welman,  Arthur  Joseph, 

Legal  Sf  General  Life  Assiirance 
Soc,  15  Tithebarn-st.,  Liverpool. 

1  White,  Wilfred  Clare, 

Trinity  College,  Toronto,  Canada. 

1  Williams,  David, 

181  Queen  Victoria-street,  E.C. 

^  Williams,  Frederick  Alfred, 

Hurstpierpoint,         Sornchurch, 
Essex. 


1895     ^  Williams,  Henry  Samuel  Walter, 
North   British    and   Mercantile 
Insurance    Co.,    Dunedin,    Neio 
Zealand. 

1900  '1'  Williams,  Lewis,  B.A., 

Sand-in-Sand    Insurance    Soc, 
26  New-hridge-street ,  e.c. 

1903     ^  Wilson,  Arthur  Benjamin, 

Australian     Mutual     Provident 
Soc,  JFellington,  New  Zealand. 

1901  -  Wilton,  Herbert  George, 

Norwich    Union   Life  Insurance 
Society,  Norwich. 

1894     1  Windett,  Sydney  V., 

Eagle    Insurance    Company,    79 
Fcill-mall,  s.w. 


I 


Date  of 
becoming 
a  Student. 

1899  1  Winstanley,  Charles  William, 

North  British  Sf  Mercantile 
Insurance  Co.,  61  Threadneedle- 
street,  E.C. 

1903     1  Wolfenden,  Edgar  Sydney, 

Australian  Mutual  Provident 
Society,  Sydney,  Australia. 

1895  1  Wood,  David  James, 

Commercial  Union  Assurance 
Co.,  24,  25  Sf  26  Cornhill,  E.c. 

1901  1  Wood,  Roland  Stuart, 

Liverpool  cf'  London  d^  Globe 
Insurance  Co.,  7  Cornhill,  e.g. 

1902  1  Woodhouse,  David  Alfred, 

Ppfuge  Assurance  Co.,  Oxford- 
street,  Manchester. 

1896  1  Woodhouse,  Hubert  Allen, 

Union  Assurance  Society,  81 
Cornhill,  E.C. 

1900  '  Woolston,  Paul  Livingston,  B.S., 

Spectator  Company,  95  William- 
street,  New  York,  U.S.A. 

1894     1  Wyatt,  George  Matthew,  j 

Law  Guarantee  S^  Trust  Society,  j 
49  Chancery-lane,  w.c.  \ 

1894     1  Wylie,  Samuel  Brown,  A.M., 

112  N.  Broad-st.,  Philadelphia, 
U.S.A. 


1886 


1895 


1903 


1897 


Yeatmau,  Alexander  Alfred, 
2  Gresham-buildings ,  E.C 

^  Yeldham,  William  James, 

Prudential  Assurance  Company, 
Solborn-bars,  E.C. 

'  Young,  Henry  J., 

Prudential  Assurance  Cotnpanii. 
Molborn-bars,  e.c. 


1  Younger,  R.  Hugh, 

Hand-in-Hand   Insurance 
26  New-bridge-street,  E.c. 


Soc. 


*^*  It  is  requested  that  any  inaccuracy  in  the  foregoing  list  may  he  pointed 
out  to  the  Assistant  Seceetabt. 


CORRESPONDING   MEMBERS. 


Belgrium. 
BRUSSELS. 

M.  George  H.  Adau, 

Directeiir- General  de  la  Royale  Beige 
Compagnie  Anongme  d' Assurances  a 
Forfait  sur  la  vie  et  contre  les  Acci- 
dents, Rue  Royale  (Coin  Impasse  du 
Pa  re  J. 

M.  AM.  Begault,  Mem.  Act.  Soc.  Amer., 
Hon.  Secretary  of  the  Association 
des  Actuaires  Beiges.  Membre  corre- 
spondant  de  I'l/tsfitut  des  Actuaires 
Francais,  72  Rue  du  Lac. 

M.  Leou  Duboisdenghien, 

Directeur  a  la  Caisse  Generale 
d'Epargne  et  de  Ret  rait  e,  35  Rue  de 
Beriot. 

M.  Leon  Hamoir, 

Directeur- General  de  la  C^  des  Pro- 
prietaires  Reunis,  16  Rue  de  Loxum. 

M.  Fl.  Haukar, 

First  Director  of  the  Caisse  Ghierale 
d'Epargne  et  de  Retraite,ol  Chaussie 
d'Saecht. 

M.  Omer  Lepreux,  Mem.  Act.  Soc.  Amer., 
Directeur  -  General  de  la  Caisse 
Generale  d'Epargne  et  de  Retraite  de 
Belgique.  President  du  Comite  Per- 
manent des  Congres  Internationaux 
d' Actuaires.  President  de  V Asso- 
ciation des  Actuaires  Beiges.  Memhre 
Correspondant  de  I'Institut  des  Actu- 
aires Francais.  Memhre  de  la  Com- 
mission Permanente  des  Societes 
Mutualistes  et  de  la  Commission 
Centrale  de  Statistique.  Ancien 
Capitaine  du  Genie  Charge  de  Cours 
a  I'Ecole  Militaire;  48  Rue  du 
Fosse-aux-Loups. 

Denmark. 
OPENHAGEN. 

Prof.  Thorvald  Xicolai  Thiele,  Dr.  Phil., 
Astronomical  Observatory. 


»AEIS. 


France. 


M.  Paul  Guieysse,  Mem.  Act.  Soc.  Amer., 
]       President  de  I'Institut  des  Actuaires 

du     Morbihan ; 


Fran<;ais ;     Depute 
2  Rue  Dante. 


M.  Hermann  Laurent,  Dr.  Sc, 

T'ice-President  and  Membre  agrege 
de  I'Institut  des  Actuaires  Francais, 
11  Rue  du  Val  de  Grace. 

M.  Leon  Marie,  Mem.  Act.  Soc,  Amer., 
Sub-Manager,  Le  Phenix  Compagnie 
d'Assurances  sur  la  vie;  Metnbre 
Correspondant  de  l' Association  des 
Actuaires  Beiges;  Membre  Agrege  de 
I'Institut  des  Actuaires  Francais;  28 
Rue  de  Chateaudun  IX^. 

M.  Albert  Quiquet, 

Actuary,  La  Nationals  Compagnie 
d' Assurances  sur  la  vie,  17  Rue 
Lafitte. 

M.  Alfred  Thomereau, 

S  Rue  le  Peletier. 
M.  Victor  Seues, 

L'Isle  Adam  (Seine  et  OiseJ. 

Germany. 
BERLIX. 

Dr.  Grosse, 

Nollendorfstrasse  22a,  W. 

GOTHA. 

Dr.  Johannes  Karup, 

Actuary  of  the    Gotha   Life    Office. 
M.  Karl  Samwer,  Dr.  Jur., 

Manager  of  the  Gotha  Life  Assur- 
ance Company,  Ohrdruferstrasse,  4. 

Holland. 
AMSTERDAM. 

M.  Corneille  Louis  Landre, 

Actuary  of  the  ''  Algemeene  Maat- 
schappij  van  Levensverzekering  en 
Lijf rente" ,  Damrak,  74;  Actuary 
of  the  "  Xederlandsch  Werklandsch 
Werkliedenfonds ",  the  Hague ; 
Member  of  the  Dutch  Actuarial 
Society;  Mitglied  des  Deutschen 
Vereins  fur  Yersicherungs-  TYissen- 
schaft;  Membre  Correspondant  de 
I' Association  des  Actuaires  Beiges ; 
Membre  Correspondant  de  I'Institut 
des  Actuaires  Francais ;  Membre 
du  Conseil  de  direction  du  Comite 
Permanent  des  Congres  Inter- 
nationaux d' Actuaires;  Van  Bree- 
straat,  185. 

C 


Hungary. 


BUDAPEST. 

M.  Julius  Altenburger, 

Manager  and  Actuary  of  the 
Farmer's  Imurance  Association, 
viii.  Baross-utca,  10. 

Italy. 
TLOREXCE. 

M.  Guido  Toja, 

Actuary  of  "La  Fondiaria"  Life 
Assurance  Company. 

Russia. 

ST.  PETERSBURG. 

il.  Serge  de  Savitcli, 

Member  of  the  Assurance  Committee 
of  the  Ministry  of  the  Interior, 
XikolaeicsJcaia,  35. 

Spain. 
MADRID. 

Dr.  Jose  Maluquer  y  Salvador, 

Insurance  Counsellor  (Fx-Actuary 
at  the  Some  Office),  Membre  de 
rinstitut  des  Reformes  Sociales, 
calle  de  Campomanes,  10. 


Sweden. 

STOCKHOLM. 

M.  Anders  Lindstedt,  Dr.  Phil., 

Professor  of  Mathematics,  and 
Director  of  the  Polyfechnicum ; 
Counsellor  of  the  Eeyency  for  In. 
surance  Questions ;  Member  of  the 
Soyal  Swedish  Academy  of  Science, 
etc. 


Switzerland. 


ZURICH. 


Herr  Dr.  Gottfried  Scbaertlin, 

Direktor  der  Schiceizerischen  LebenS' 
versicherungs-vnd  Sentenanstalt. 


United  States. 

NEW  YORK. 

Mr.  David  Parks  Fackler, 

Fx-President  of  the  Actuarial  Sociefv 
of  America  (1891-93);  Consulting 
Actuary,  35  Sassau-street. 


RULES 

FOE    THE 

REGULATION  OF   THE   LIBRARY 


1.  The  Library  is  open  daily,  from  Ten  to  Five,  from  1st  of 
May  to  30th  September,  and  from  Ten  to  Six  from  1st  of  October 
to  30th  April,  except  on  Saturdays,  when  it  is  open  from  Ten 
to    Two. 

2.  Members  of  the  Institute  are  permitted  to  take  out  Two 
Books  on  making  application  in  person,  or  by  letter  addressed  to 
the  Assistant  Secretary ;  but  no  Member  may  keep  any  work 
longer  than  a  Fortnight.  If  a  Book  be  retained  beyond  that 
period,  the  borrower  shall  pay  a  fine  of  One  Shilling  per  volume 
for  each  week,  or  part  of  a  week,  during  which  it  is  so  retained, 
and  shall  not  be  permitted  to  obtain  another  from  the  Library 
until  the  missing  book  has  been  returned  and  the  fine  paid.  "When 
a  Book  is  returned  by  a  Member,  it  can  be  borrowed  by  him 
again,  provided  it  has  not  been  bespoken  in  the  meantime  bv 
another  Member. 

3.  Scientific  Journals  and  Periodicals  are  not  circulated  until 
the  volumes  are  completed  and  bound. 

■4.     Cyclopaedias    and    works    of     reference     and     certain     other 
I     volumes  are  not  circulated. 

5.  Any  Member  damaging,  or  losing,  a  work  must  pav  an 
amount  to  be  fixed  by  the  Council  as  the  equivalent  of  the  damage 

I     or  loss  sustained. 

6.  Works  taken  from  the  shelves  for  reference  are  not  to  be 
replaced,  but  must  be  laid  on  the  Library  table. 

7.  A    list    of    defaulters    shall    be    submitted    monthly    at    each 
i    meetinc'  of  the  Council. 


By  Order  of  the  Council. 
November,  1899 
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TATE'S 
IMPROVED  ARITHMOMETER. 


iXi^^XiX^ 


Sole     Makers:     C.     6     E.     LAYTON, 
56,  Farringdon  Street,  London. 


A  PERFECTED  CALCULATING  MACHINE  OF  ESTABLISHED  REPUTATION. 


PRICE,    IN   LONDON,    OF  MACHINE  GIVING    16   FIGURES   IN   PRODUCT,   £i4-0m 
OTHER    SIZE    MACHINES    MADE    TO    ORDER. 


•'  I  '^HE  value  and  importance  of  a  first-class  and  trustworthy  calculating 

*       machine  to  actuaries,  statisticians,  accountants  and  others  dealing 

with   mathematical    problems   has   long    been   conceded.     Such  a 

machine  is   a   great   labor   and   time   saver,  while   the   relief   it  affords 

from  wearing   brain   work   is    incalculable. 

TATE'S  IMPROVED  ARITHMOMETER  fills  all  requirements 
of  such  a  machine,  and  the  large  number  in  use  bear  daily  testimony 
to  their  effectiveness.  Many  are  used  in  the  offices  of  Life  Insurance 
Companies,  giving  universal  satisfaction.  It  is  capable  of  w^orking  out 
any  mathematical  problem,  and  in  the  w^orking  out  of  percentages  it 
is  quick  and  accurate. 


SOME  USERS  OF  TATE'S  ARITHMOMETER. 

We  present  a  few  of  tlie  names  of  corporations  each  using  from 
one  to  ten  of  the  Arithmometer  machines: 
The  India  Office,  London 
Canadian  Government 
Cape  of  Good  Hope  Government 
New  Zealand  Government 
Japanese  Government 

Imperial  Institute  of  Railway  Engineers,  St.  Petersburg 
General  Register  Office,  Dublin 
The  Insurance  Department  State  of  New  York 
Nizam  State  Railway,  India 
The  Insurance  Department,  Ohio 

Dr.  W.  Ogle,  General  Register  Office,  Somerset  House 
New  South  Wales  Government 
Queensland  Government 

The  Census  Department  for  England  and  Wales  ■' 

General  Register  Office,  Edinburgh  ^ 

The  London  County  Council  J 

Insurance  Department,  State  of  Illinois,  U.S.  ' 

Western  Australian  Government 

Department  of  Public  Printing  and  Stationery,  Ottawa 
Prudential  Life  Assurance  Company,  London 
Washington  Life  Insurance  Company,  New  York 
Metropolitan  Insurance  Company,  New  York 
New  York  Life  Insurance  Company,  New  York 
Australian  Mutual  Life  Assurance  Company,  Sydney 
Mutual  Life  Assurance  Society,  London 
Rock  Life  Assurance  Company,  London 
Wesleyan  and  General,  Birmingham 
North  British  and  Mercantile  Life,  Edinburgh 
Legal  and  General  Life,  London 
British  Equitable  Life,  London 
Norwich  Union,  London 
London,  Edinburgh  and  Glasgow  Life 
Sun  Life  Office,  London 

Colonial  Mutual  Life,  Melbourne  : 

Crown  Life,  Toronto 
Australian  Mutual  Life,  Melbourne 

Guardian  Insurance  Company  , 

Prudential,  Newark,  U.S.  : 

Australian  Widows'Fund  LifeAssurance  Society,  Melbourne 
Swedish  Life  Insurance  Company,  Stockholm 
Life  Association  of  Scotland 

•Confederation  Life  Assurance  Company,  Toronto 
South  African  Mutual  Life,  Cape  Town 
Westminster  and  General  Life,  London 
Citizen  Life,  Sydney 
British  Workman's  Life,  Birmingham 
Commercial  Union  Life,  London 
Mutual  Life  Association  of  Australasia,  Sydney 
British  Empire,  London 

La  Fondi.\ria  Compagnia  di  Assicurazioni,  Florence 
The  Eagle  Life,  London 

Clerical,  Medical  and  General  Life  Assurance  Society 
T.  Meikle,  Esq.,  The  Scottish  Provident  Life 
"Manufacturers'  Life,  Toronto,  Canada 
Abstainers'  iS:  General  Assurance  Company,  Limited 
Riunione  Adri.\tica  di  Sicurta  in  Trieste 
The  Institute  of  Actuaries  of  Great  Britain  and  Ireland 
Israel  C.  Pierson,  Esq.,  The  Actuarial  Society  of  America 
&c.,  &c. 


©pinions  of  lasers  of  Hates  Hritbinometer. 


From  the  JVe7a  York  Life  Insia-ance  Company  in  1887  : — 
"  I  have  had  a  constant  experience  with  various  arithmometers  during  the 
last  thirteen  years,  and  I  say  without  hesitation  that  the  Tate  Machine  is  the 
most  reliable  and  the  best  made  of  all  others  in  the  market. " 

From  the  Registrar-General,  Dublin,  in  1887  : — 
"The  Machine  (supplied  in  1885)  appears  to  work  satisfactorily." 
From  the  Pearl  Life  Assurance  Company  in  1887  : — 
"  I  have  had  the  advantage  of  about  two  years'  hard  work  out  of  one  of 
Tate's  Arithmometers,  and  I  am  quite  satisfied  that  the  Machine,  which  does 
not  as  yet  show  the  slightest  indication  of  wear,  has  invariably  produced  correct 
results." 

From  the  JVesleyan  and  General  Assurance  Society  in  1887  : — 
"The  Arithmometer  which  you  supplied  to  us  in  1S85  has  given  every 
satisfaction." 

From  the  Australian  Mutual  Provident  Society  in  1888  : — 

"Since  18S4  Tate's  Arithmometer  has  been  employed  during  our  annual 
valuation,  and  at  other  times  sufficiently  to  enable  us  to  form  a  good  opinion  of 
its  worth.     We  can  speak  in  the  highest  terms  of  the  Machine." 

From  the  Mutual  Life  Assurance  Office  in  1889: — 
"  I  have  much  pleasure  in  stating  that  the  Tate's  Arithmometer  with  which 
you  supplied  us  in  1884  has  been  in  constant  use  ever  since,  and  that  it  works 
admirably." 

From  the  Pock  Life  Assurance  Company  in  1889: — 
"  The  Tate's  Calculating  Machine  supplied  to  us  by  you  in  1885  continues 
to  work  well,  and  to  give  satisfaction." 

From  the  Lndia  Office,  Whitehall,  S.  W.,  in  1889:— 

"Tate's  Arithmometer  supplied  by  you  for  this  Office  in  the  beginning 
of  1887,  has,  in  every  respect,  proved  most  satisfactorj-.  It  is  now  in  excellent 
working  order,  and  the  results  obtained  I  find  to  be  absolutely  reliable. 

From  the  Lnsurance  Department,  State  of  New  York,  in  1889 : — 

"The 'Tate's  Calculating  Machine'  furnished  this  Department  by  you  in  1885  has 
been,  since  that  time,  and  is  now,  used  almost  constantly,  and  has  given  the  best 
pKJssible  satisfaction.  It  has  never  needed  repair,  even  to  the  replacing  of  a  broken 
spring,  and,  from  present  appearance,  is  likely  to  work  well  for  several  years  to  come." 

From  J.  M.  Craig,  Esq.,  Actuary,  Metropolitan  Life  Lnsur- 
ance Company,  JVew  York,  in  1891: — 

"  The  work  produced  by  the  use  of  '  Tate's  Arithmometer,"  both  as  to  accuracy 
and  sp>eed,  is  worthy  of  the  highest  commendation.  There  are  four  of  them  in  use 
in  this  Office,  and  we  would  feel  it  a  loss  without  them." 

From  J.  DowsoN,  Esq.,  Poyal Lnsur.  Co.,  Liverpool,  in  1S91 : — 

"I  have  used  Tate's  Arithmometer  now  more  than  six  years,  and  have  never 
found  it  in  fault." 

From   RuFUS   W.  Weeks,    Esq.,    Actuary,    New    York   Life 

Insurance  Company,  in  1891: — 

"  The  '  Tate's  Arithmometer'  has  been  in  use  by  the  .Actuary's  Department  of 
this  Company  for  about  ten  years,  and  we  keep  a  number  of  the  machines  in 
constant  use,  and  find  them  a  very  valuable  aid  to  our  work." 

From  J.  C.  Remington,  General  Manager,  Mutual  Life 
Association  of  Australasia,  Sydney,  in  1894: — 

"The  machine  arrived  in  good  order  last  year,  and  has  given  great  satisfaction." 


From    John    B.    Lunger,    Esq.,    Actuary,    The    Prudential 

Insurance  Company,  Newark,  N.  J.,  in  1891: — 

"Our  two  'Tate  Arithmometers'  are  in  use  almost  constantly.  Mechanically 
the  machines  seem  perfect:  although  run  at  a  high  rate  of  speed,  there  has 
not  been  a  single  breakage,  and  each  machine  is  apparently  in  as  good  condition 
as  when  delivered." 

From  C.  A.  Loveland,  Esq.,  Actuary,  North- Western  Mutual 
Life  Insurance  Company,  Mihvaukee,  in  1891 : — 

"About  two  years  ago  the  North-Western  purchased  a  i6-place  'Tate 
Arithmometer,'  which  has  since  been  in  almost  constant  use  in  my  department. 
I  do  not  hesitate  to  say  that  it  has  given  perfect  satisfaction.  From  the  knowledge 
I  now  have,  I  would  select  the  Tate  machine  in  preference  to  all  others." 

From  Israel  C.  Pierson,  Esq.,  Actuary,  Washington  Life 
Insurance  Cotnpany  of  New  York,  in  1891  : — 

"We  have  had  'Tate's  Arithmometer'  in  use  for  nearly  seven  years.  The 
one  purchased  at  that  time  is  in  perfect  order  and  gives  entire  satisfaction  in  its 
operations." 

From  the  Census  Commissioner  for  India  in  1891 : — 

"The  best  machine  of  the  many  I  have  tried." 

From  George  King,  Esq.,  Vice-President  of  the  Institute  of 
Actuaries,  and  Author  of  "The  Institute  of  Actuaries'  Text- 
Book,  Part  2,  in  1894: — 

"  I  have  much  pleasure  in  saying  that  since  I  received  my  Tate's  Arithmometer 
in  1888  it  has  never  been  in  the  smallest  particular  out  of  order,  and  it  is  working 
now  as  perfectly  as  when  it  was  new. " 

From  the  Superintendent,  Insurance  Department,  Springfield, 
lUinois,  in  1895: — 

"  Some  time  ago  this  Department  purchased  from  you  a  Tate's  Arithmometer. 
We  have  had  occasion  to  use  it  a  good  deal,  and  I  am  pleased  to  advise  you  that  it 
has  given  entire  satisfaction.  It  saves  a  surprising  amount  of  labour,  and  I  have 
come  to  regard  it  as  an  indispensable  equipment  for  the  mathematical  work  of  the 
Department." 

From  the  Commissioner,  Government  Life  Insurance  Depart- 
ment, WelUngton,  in  1896: — 

"The  1889  machine  has  been  in  nearly  constant  use  for  seven  years,  and  has 
been  worked  for  months  at  a  time  at  an  average  speed  of  160  per  minute,  and, 
except  a  broken  spring  that  was  replaced  in  a  few  minutes,  has  not  once  been  out 
of  gear;  it  has  proved,  in  fact,  as  near  a  perfect  machine  as  could  well  be  made." 

From  Henry  de  Smidt,  Esq.,  Under  Colonial  Secretary, 
Cape  Town,  in  1896: — 

"I  wish  to  state  for  the  information  of  Messrs.  C.  &  E.  Layton  that  the 
Arithmometer  supplied  to  this  department  by  them,  1890,  has  proved  to  be  wholly 
satisfactory.  I  venture  to  say  it  lias  been  in  more  constant  use  and  has  done  more 
work  than  any  instniment  used  for  a  like  period.  It  has  been  in  constant  use  for  all 
Statistical,  Actuarial,  and  other  Government  purposes,  and  I  have  never  known  it 
fail  in  a  single  instance  to  the  slightest  extent.  It  has  remained  in  perfect  adjust- 
ment, and  is  still  in  as  perfect  a  condition  as  it  was  when  first  received  here." 

From  T.  B.  Macaulay,  Esq.,  Sun  Life  Assurafice  Compatiy 
of  Canada,  Montreal,  in  1899  : — ■ 

"  We  have  had  the  new  Arithmometer  in  almost  constant  use  for  the  past  week, 
and  find  it  to  be  in  perfect  order,  so  far  as  we  can  discover.  The  old  one,  which. 
we  have  had  for  the  past  ten  years  has  never  yet  been  out  of  order ;  and  if  we  get 
as  good  service  out  of  the  new  one,  we  will  certainly  have  no  reason  to  complain." 

From  James  R.  Wright,  Esq.,  Sun  Life  Assurance  Company 
of  Catiada,   1902  : — 

"We  have  now  two  of  the  Arithmometers  in  use,  both  of  which,  we  are 
pleased  to  say,  give  us  entire  satisfaction." 


[entered  at  stationers'  hall.] 
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"I  hold  every  man  a  debtor  to  his  profession,  from  the  wliich  as  men  of  course  do  seek  to 
receive  countenance  »nd  profit,  so  ought  they  of  duty  to  endeavour  tlicmselves  liy  way  of 
amends  to  be  a  help  and  ornament  thereunto." — Bacox. 
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The  Income  Tax  as  Affecting  Life  Offices,  icith  special  reference 
to  some  recent  decisions.  Bij  Joseph  Erxest  Faui.ks^ 
B.A.,  F.I. A.,  Joint  Actuary  of  the  Law  Life  Assurance 
Society. 

[Read  before  the  Institnte,  21  December  1903.] 

IX  this  world,"  said  Benjamin  Franklin,  "nothing  is 
certain  but  death  and  taxes",  a  remark  with  which  all  taxpayers, 
and  not  least  those  responsible  for  the  management  of  life  offices, 
will  feel  at  the  present  time  in  cordial  agreement.  The  great 
increase  in  the  last  few  years  in  the  rate  of  income  tax  undoubtedly 
presses  very  hardly  upon  the  tax-paying  community,  and  it  is 
probably,  in  part,  owing  to  this  increase  that  there  have  recently 
been  several  cases  before  the  Courts  on  the  subject  of  the  tax 
which  are  not  without  interest  to  those  engaged  in  the  business 
of  life  assurance.  To  some  of  these  I  propose  to  direct  your 
attention  to-night. 

The  mode  in  which  life  offices  are  assessable  to  the  tax  was 
some  years  ago  uncertain,  but  the  various  decisions  alluded  to 
further  on  have  done  much  to  clear  the  ground.  Perhaps  we  can 
as  yet  hardly  apply  to  the  measure  of  their  liability  to  the  tax 
the  motto — which  by  many  years  of  investigation  the  profession 
has  earned  the  right  to  apply  to  the  purely  actuarial  side  of  its 
work  as  indicatina:  the  s;oal  which  is  beiua:  more  and  more  nearly 
approached — the  motto  Certum  ex  incertis  recently  adopted  by 
this    Institute.      But    we    can,    at    any   rate,   say  that,   putting 
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togetliev  the  various  decisions^  inconsistent  though  some  of  them 
at  first  sight  seem  with  each  other,  we  are  arriving  at  a  clearer 
idea  of  the  way  in  which  a  life  office  has  in  the  existing  state 
of  the  law  to  bear  its  share  of  a  national  burden. 

The  Journal  contains  two  papers  on  the  subject,  by 
Mr.  Bailey  and  the  late  Mr.  Newbatt  respectively.  Each  of 
those  papers  was  written  as  the  outcome  of  a  great  legal  struggle, 
and  each  was  written  by  a  Member  of  the  Institute  of  the  highest 
standing  in  the  profession,  and,  moreover,  by  one  who  had  been 
more  or  less  in  the  position  of  a  protagonist  in  that  preceding 
struggle.  It  indicates,  perhaps,  some  temerity  to  choose  for  the 
subject  of  a  paper  one  that  has  already  been  treated  in  such 
masterly  fashion,  but  a  great  deal  happens  in  thirteen  years. 
The  interval  of  time  is  long,  and  if  the  interval  in  knowledge  of 
the  subject  and  lucidity  of  expi*ession  is,  as  I  am  afraid  it  is,  even 
longer,  I  can  only  claim  your  indulgence. 

I  have  adopted,  in  writing  this  paper,  the  plan  of  discussing, 
in  the  first  place,  several  points  relating  to  the  tax,  which  are  not, 
perhaps,  of  the  greatest  importance,  and  leaving  to  the  end  of  the 
paper  any  remarks  on  the  general  lines  of  the  liability  of  offices 
to  the  tax.  I  trust  that  in  this  way  the  paper  may  not  prove 
altogether  without  value — as  bringing  under  notice  some 
questions  which  have  not  been  very  fully  dealt  with  in  previous 
papers — and  may  be,  in  a  small  way,  of  assistance  to  students 
endeavouring  to  understand,  as  regards  this  particular  subject, 
something  of  '^  the  lawless  science  of  our  law — that  wilderness  of 
single  instances.^' 

Abatement  ix  respect    of  Life    Assurance  Premiums,  &c. 

The  Act  of  1799,  and  others  of  the  older  Income  Tax  Acts, 
contained  certain  provisions  for  an  abatement  of  tax  in  respect 
of  premiums  paid  for  life  assurance,  but  the  Act  of  1842,  the 
foundation  of  the  present  law,  did  not  contain  any  such  provision. 
The  Act  of  1853,  however,  contained  a  section.  No.  54,  dealing 
with  the  point,  the  wording  of  which  is  as  follows  : — 

Any  person  who  shall  have  made  insurance  on  his  life  or 
on  the  life  of  his  wife,  or  shall  have  coutraeted  for  any 
deferred  annuity  on  his  own  life  or  on  the  life  of  his  wife,  in 
or  with  any  insurance  company  which  shall  become  registered 
under  any  Act  to  be  passed  in  the  present  session  of  Parliament 
for  that  purpose,  and  which  shall  comply  with  the  require- 
ments of  such  Act  ....  shall  be  entitled  to  deduct 
the  amount   of  the   annual  premium   paid   by  him  for  such 
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insurance  or  contract  .  .  .  from  any  profits  or  gains  in 
respect  of  which  he  shall  be  liable  to  be  assessed  under  either 
of  the  Schedules  (D)  or  (E)  of  this  Act,  .  .  .  or  if  such 
person  shall  be  assessed  to  duties  under  any  of  the  Schedules 
contained  in  this  Act  and  shall  have  paid  such  assessment  or 
shall  have  paid  or  been  charged  with  any  of  the  said  duties  by 
deduction  or  otherwise,  such  person  on  claim  made  to  the 
commissioners  for  special  purposes  and  on  production  to  them 
of  the  receipt  for  such  annual  payment  and  on  proof  of  the 
facts  to  the  satisfaction  of  the  said  commissioners  shall  be 
entitled  to  have  repaid  to  him  such  proportion  of  the  said 
duties  paid  by  such  person  as  the  amount  of  the  said  annual 
premium  bears  to  the  whole  amount  of  his  profits  and  gains 
on  which  he  shall  be  chargeable  under  all  or  any  of  the 
Schedules  of  this  Act :  Provided  always  that  no  such 
abatement  allowance  or  repayment  as  aforesaid  shall  be  made 
in  respect  of  any  such  annual  premium  beyond  one-sixth  part 
of  the  whole  amount  of  the  profits  and  gains  of  such  person 
so  chargeable  as  aforesaid,  nor  shall  any  such  deduction  or 
abatement  entitle  any  such  person  to  claim  total  exemption 
or  any  relief  from  duty  on  the  ground  of  his  profits  and 
gains  being  thereby  reduced  below  £100  or  £150  as  the  case 
may  be. 

(The  present  limits  for  exemption  or  abatement,  of  course^ 
differ  from  those  referred  to  in  the  closing  words  of  the  section.) 

By  the  Income  Tax  (Insurance)  Act,  1853,  the  benefits  of  the 
above-recited  section  were  extended  to  persons  insuring  in  or 
with  any  insurance  company  existing  on  1  November  1844,  or 
registered  pursuant  to  the  Joint  Stock  Companies  Act,  1844;  and 
by  the  Income  Tax  (Insurance)  Act,  1855,  to  persons  insuring  in 
or  with  any  legally  established  friendly  society  provided  that 
the  premiums  payable  in  respect  of  such  insurances  shall  not  be 
made  for  shorter  periods  than  three  months ;  and  by  the  Income 
Tax  Act,  1859,  as  regards  deferred  annuities,  to  persons 
contracting  for  deferred  annuities  with  the  Commissioners  for 
the  Reduction  of  the  National  Debt.  By  the  Revenue  Act,  1903, 
the  proviso  printed  above  in  italics  was,  in  effect,  repealed. 

To  this  statement  of  the  legislation  on  the  subject  the 
following  notes  may  be  appended  : — 

(1)  Claims  for  repayment  of  Tax  under  the  provisions  of  the 
sections  above  referred  to  must,  as  in  the  case  of  claims  for 
repayment  generally,  be  made  within  three  years  after  the  end  of 
the  year  of  assessment  to  which  the  claim  relates  (Income  Tax 
Act,  1860). 

(2)  '^  Insurance  on  his  life."  There  would  appear  to  be 
nothing    in   the    wording    of   the    section    to    exclude    from    its 
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operation  an  accident  policy — at  any  rate  so  far  as  regards  fatal 
accidents — and  claims  for  abatement  in  respect  of  such  policies 
are,  I  believe,  allowed  by  the  authorities.  A  child's  endowment 
policy  would  not,  however,  be  within  the  Act,  and  in  the  House 
of  Commons,  in  May  last,  Mr.  Ritchie  intimated  that  he  was 
disinclined  to  extend  the  exemption  in  this  direction — a  decision 
which  will,  I  think,  be  generally  approved. 

(3)  "  Insurance  Company.''  This  does  not  include  a  foreign 
company,  even  though  that  company  was  in  existence  on 
1  November  1844,  and  has  an  office  in  England.  The  benefit  of 
the  provisions  applies  only  to  companies  over  which  Parliament 
has  jurisdiction,  and  a  foreign  company  cannot  be  registered 
under  the  Act  of  1814  or  siaiilar  Acts  (Colquhoun  v.  Heddon, 
confirmed  on  appeal). 

(4)  "  Annual  premium  paid  by  him.^' 

{a)  There  can  be  no  doubt  that  half-yearly  and  quarterly 
premiums  are  within  the  Act,  and  it  would  seem 
that  monthly  and  even  weekly  premiums  would  also 
be  within  it,  provided,  prior  to  the  passing  of 
the  Revenue  Act,  1903,  they  were  payable  to  an 
insurance  company  within  the  Act,  and  not  to  a 
friendly  society  (see  the  Act  of  1855).  Apparently, 
however,  from  a  question  and  answer  in  the  House  of 
Commons,  in  1890,  the  point  is  not  free  from  doubt. 

{b)  Notwithstanding  the  use  of  the  word  "Annual ",  I 
understand  that  a  single  premium  would  be  within 
the  Act,  provided,  of  course,  that  the  other  conditions 
laid  down  were  duly  fulfilled,  e.g.,  that  the  single 
premium  was  not  more  than  one-sixth  of  the  year's 
income. 

(c)  If  a  policyholder  is  himself  entitled  to  the  commission 

on  his  premium,  the  proper  course  would  appear  to 
be  to  claim  in  respect  of  the  full  premium,  entering 
the  commission,  of  course,  as  an  item  of  income.  It 
has  not  been  without  hesitation,  however,  that  the 
Inland  Revenue  Authorities  have  accepted  this  view 
as  correct. 

(d)  The  question  of  "half-credit"  policies  in  connection 

with  the  abatement  provisions  may  be  briefly  referred 
to.  Where  only  the  portion  of  the  full  premium 
paid  in  cash  by  the  assured  has  been  brought  into 
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account  it  would  seem  only  just  that  the  assured 
should  have  the  right^  on  paying  off  the  arrears  of 
premium  constituting  the  debt  on  the  policy,  of 
bringing  such  arrears  into  account  for  the  year  of 
repayment  subject  to  the  usual  conditions.  I  am 
informed  that  half-credit  arrears  so  repaid  have  in 
fact  been  passed  by  the  authorities  as  a  proper 
deduction  on  the  same  basis  as  premiums.  The 
recent  case  of  Hunter  v.  The  King,  howeverj  carries 
the  matter  somewhat  further.  In  that  case  the 
assured  under  such  a  policy  claimed  to  deduct  the 
full  amount  of  his  premium,  including  the  one-half 
thereof  not  paid  in  cash.  The  claim  was  allowed  by 
the  Judge  of  first  instance  in  June  1902,  but  disallowed 
in  the  Court  of  Appeal.  The  case  is,  I  imderstand, 
being  taken  to  the  House  of  Lords,  and  it  will 
therefore  be  desirable  to  abstain,  at  the  present  time, 
from  any  more  detailed  reference  to  it  or  criticism  of 
the  arguments  adduced.  One  point  may,  however, 
I  think,  be  referred  to.  In  the  Court  of  first  instance, 
the  Judge,  in  upholding  the  deduction  of  the  full 
premium,  laid  considerable  stress  upon  the  fact  that 
in  this  particular  case  the  assured  had  signed  an 
agreement  to  pay  to  the  office  issuing  the  policy  the 
principal  sums  to  be  advanced  by  the  office  (that  isj 
the  halves  of  the  premium  not  paid  in  cash  by  the 
assured),  this  fact  importing  the  personal  liability  of 
the  assured  for  the  debt.  If  his  decision  should 
eventually  be  upheld,  and  on  similar  grounds,  it 
must  not  therefore,  I  think,  be  too  hastily  assumed 
that  the  same  rule  will  necessarily  apply  to  half-credit 
or  reduced-payment  policies  where  the  sole  security 
for  the  advances  is  the  policy  itself  and  the  assured 
is  under  no  personal  liability. 

The  provisions  of  the  Acts  relative  to  abatement  for  life 
assurance  premiums  have  been  by  no  means  universally  accepted 
by  the  insurance  profession  as  perfect.  Originally  designed  it  is 
presumed  as  a  species  of  bribe  to  encourage  thrift,  they  apply,  as 
mentioned  by  Mr.  IBailey  {J.I. A.,  xxviii,  304-).  to  many  cases 
where  thrift  has  little  enough  to  do  with  the  effecting  of  the 
assurance. 
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Annuities. 

It  has  uo  doubt  occurred  to  most  persons  when  making  even 
a  cursory  study  of  the  Income  Tax  Acts^  to  speculate  as  to  what 
the  framers  of  the  earlier  Acts  exactly  understood  in  their  own 
minds  by  the  expression  "  annuity  '\  so  frequently  appearing  in 
conjunction  with,  and  subjected  to  the  same  charge  as^  ''  interest 
of  money."  Had  they  chiefly  in  view  perpetual  annuities,  such 
as  the  consolidated  annuities  payable  by  the  State,  from  which 
have  developed  the  modern  "  Consiols  "  ?  Or  did  they  intend  to 
denote  by  the  term  not  only  such  annuities  as  those  last  mentioned 
but  also  all  other  annuities  which,  from  an  ordinary  business 
point  of  view,  although  not  in  theory,  perhaps,  may  be  considered 
to  be  income  (as,  for  instance,  a  life  annuity,  pui'chased  by  an 
annuitant  with  the  view  of  obtaining  during  his  life  a  larger 
income  than  he  could  obtain  by  the  investment  of  the  purchase 
money,  and  enjoyed  by  him  as  income  in  toto,  with  no  thought 
of  setting  aside  any  portion  of  it  to  replace  the  purchase  money 
at  his  death)  ?  Or,  finally,  did  they  have  in  view  any  series  of 
annual  payments  extending  over  a  term  of  years,  certain  or 
uncertain  ?  However  this  may  have  been,  "  annuities ''  are 
distinctly  charged  with  the  tax,  and  as  to  the  construction  of  the 
word  and  the  charge  several  questions  have  arisen. 

Section  10.2  of  the  Act  of  1842  enacts  that  upon  all  annuities, 
payable  within  or  out  of  Great  Britain,  either  as  a  charge  on 
property  or  a  personal  debt  under  a  contract,  income  tax  shall  be 
charged;  but  that  where  such  annuities  are  payable  out  of  profits 
or  gains  brought  into  charge  by  virtue  of  the  Act,  the  assessment 
is  not  made  upon  the  recipient  but  upon  the  whole  of  the  profits, 
without  deducting  the  annuity,  of  the  person  paying  the  annuity, 
who  is  authorized  to  deduct  the  tax  as  against  the  annuitant ;  tax 
being  charged  directly  on  the  annuitant  where  the  annuity  is 
payable  out  of  profits  not  charged  by  the  Act.  The  Act  of  1853, 
Section  40,  enacted  that  every  person  liable  to  the  payment  of  an 
annuity  should  be  entitled  on  making  any  such  payment  to  deduct 
and  retain  thereout  the  rate  of  duty  then  payable.  The  Revenue 
No.  1  Act,  1864,  provided,  with  reference  to  the  last-mentioned 
section,  that  the  deduction,  instead  of  being  at  the  rate  in  force 
at  the  time  of  payment,  should  be  a  proportionate  amount  of  the 
several  rates,  if  more  than  one,  chargeable  on  the  annuity  or  the 
source  thereof  during  the  period  of  accrual.  And  the  Customs 
and   Inland   Revenue   Act,  1888,  Section  24,  enacted  that  upon 
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payment  of  auy  auuuity  charged  with  income  tax  under 
Schedule  D,  and  not  payable  or  not  wholly  payable  out  of 
profits  or  gains  brought  into  cliarge  to  such  tax^  the  payer 
should  deduct  thereout  the  rate  of  income  tax  in  force  at  the  time 
of  such  payment^  and  should  render  an  account  to  the  Inland 
Revenue  of  the  amount  so  deducted  or  deducted  out  of  so  much 
of  the  annuity  as  is  not  paid  out  of  profits  or  gains  brought  into 
charge  as  the  case  may  be. 

Life  assurance  companies  are  interested  in  the  charging  of 
income  tax  on  annuities  in  two  ways^  as  being  the  recipients  of 
annuities  for  terms  certain  in  connection  with  loan  and  investment 
transactions^  and  also  as  being  the  payers  of  many  annuities  both 
for  lives  and  for  other  statuses.  I  proceed  to  deal  with  the  subject 
from  each  of  these  points  of  view. 

Terminable  Annuities. 

It  is  one  of  the  elementary  propositions  of  actuarial  science 
that  in  the  case  of  an  annuity  for  a  term  of  years  each  payment 
of  the  annuity  may  readily  be  divided  into  two  portions,  the  one 
representing  interest  and  the  other  repayment  of  capital.  A 
similar  division  may  of  course  be  made  of  the  successive  payments 
of  a  life  annuity,  but  besides  being  more  technical  in  its  character 
it  would,  I  think,  lead  us  astray  in  connection  with  any  enquiry  as 
to  the  incidence  of  income  tax.  A  life  annuity  is,  generally 
speaking,  purchased  to  provide  a  larger  income  than  could  other- 
wise be  obtained,  and  no  provision  is  made  by  the  recipient  either 
directly  or  indirectly  for  the  replacement  of  the  purchase  money 
at  his  death.  At  his  death  the  capital  is  gone;  it  cannot  be  made 
to  bear  any  capital  tax,  such  as  estate  duty,  and  it  will  not  in 
future  produce  income  subject  to  taxation.  It  would  appear, 
therefore,  only  just  that  income  tax  should  be  charged  upon  the 
full  annuity  payments  during  the  currency  of  the  annuity. 

But  other  considerations  arise  if  we  turn  to  a  different  class  of 
annuities.  If,  for  instance,  an  advance  on  mortgage  is  made  at  a 
given  rate  of  interest,  aud  the  principal  sum,  instead  of  being 
made  repayable  by  equal  annual  instalments,  is  made  repayable 
together  with  the  interest  by  an  annuity  of  fixed  amount  extend- 
ing over  a  term  of  years,  it  is  usual  to  insert  in  the  deed  a 
schedule  shewing  how  each  annuity  payment  may  be  divided  into 
interest  and  principal,  and  tax  is  paid  without  question  on  the 
interest  portion,  that  being  income,  but  nut  upon  the  principal 
portion,  that  being  pro  tanto  a  repayment  of  an  advance.     In  the 
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case  of  Leeds  Permanent  Benefit  Building  Society  v.  Mallandaine, 
the  Society  were  held  to  be  assessable  to  tax  upon  the  interest 
portions  of  weekly  payments,  consisting  partly  of  principal  and 
partly  of  interest,  received  by  them  in  respect  of  advances  made 
by  them  to  borrowers  upon  security  of  house  property,  they  not 
having  allowed  the  borrowers  to  make  any  deduction  for  tax. 
But  if  the  transaction  is  not  a  simple  mortgage  transaction  a 
different  view  has  been  taken.  We  have,  for  instance,  the  cases  of 
Blake  v.  Imperial  Brazilian  Railway  Company  and  Nizam  State 
Railway  Company  v.  Wyatt.  In  each  of  these  cases  the  total 
sum  received  in  the  shape  of  an  annuity  under  the  guarantee  of  a 
foreign  Government,  although  only  in  part  devoted  to  payment  of 
interest  on  capital,  the  remainder  being  applied  by  way  of  a 
sinking  fund,  was  held  to  be  liable  to  income  tax. 

The  point  has  been  fully  considered  in  the  recent  case  of  the 
Great  Indian  Peninsula  Railway  Company  Annuity  {Scoble  and 
others  v.  Secretary  of  State  in  Council  for  India).  It  will  be 
remembered  that  the  Indian  Government,  on  becoming  entitled  to 
take  over  the  railwaj^,  had  the  option  of  paying  therefor  either  by 
a  lump  sum  down  or  by  an  annuity  extending  over  a  term  of 
years.  The  latter  method  having  been  selected,  the  Secretary  of 
State,  in  paying  over  to  the  annuity  trustees  the  first  two 
instalments  of  the  annuity,  deducted  income  tax  upon  the  whole 
of  each  instalment,  disregarding  any  division  of  the  instalment 
into  principal  and  interest.  As  a  matter  of  fact,  in  the  case  of  the 
"B"  annuities,  the  capital  was  actually  being  re-created  by  means 
of  the  operation  of  an  outside  sinking  fund,  and  in  the  case  of  the 
"A''  annuities,  paid  by  the  trustees  in  full,  there  can  be  no  doubt 
that  at  any  rate  in  the  majority  of  cases  the  capital  is  also  being 
re-created  either  by  an  outside  sinking  fund  or  in  some  prac- 
tically equivalent  way.  In  the  Court  of  first  instance  it  was  held 
that  tax  was  rightly  deducted  from  the  whole  annuity,  a  decision 
Avhich  was  apparently  at  variance  with  that  in  Foley  v.  Fletcher. 
In  that  case,  decided  in  1858  (the  Crown,  however,  it  may  be 
noted,  not  being  represented),  it  was  decided  that  on  a  sale  of 
property  in  consideration  of  a  certain  sum  payable  part  down  and 
part  by  equal  half-yearly  instalments  over  a  term  of  years,  such 
instalments  did  not  constitute  an  annuity  liable  to  income  tax. 
In  the  judgment  of  Phillimore,  J.,  in  the  Great  Indian  Peninsula 
Railway  case,  Foley  v.  Fletcher  is  distinguished  on  the  ground 
that  the  instalments  were  instalments  of  purchase  money  pure 
and  simple,  and  did  not   contain   any  interest   portion  as  do  the 
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periodical  payments  of  ''  annuities  "  subjected  to  tax^  and  that  the 
amount  of  the  original  purchase  money  had  been  adjusted  to 
allow  for  the  fact  that  a  portion  of  it  would  be  receivable  only 
over  a  term  of  years.  If  such  a  distinction  had  been  upheld  it 
would  seem  to  result  that  if  I  want  £p  cash  as  the  purchase  money 
of  a  certain  property,  and  accept  in  lieu  of  such  cash  an  annuity 

of    ~   the    whole  of  each  periodical    payment   of   this    annuity 

is   liable   to   tax ;   whereas,  if  I   increase  &p  in  the  ratio  of  say 

—  and  call  —  the  purchase  money,  and  make  this  payable 
an\  ar,  -  ^'  '    -^ 

by  n  instalments  of  ^  each,   these    payments    escape    taxation 

altogether.  The  reason  for  a  difference  between  the  two  transac- 
tions is  not  obvious. 

On  the  Great  Indian  Peninsula  case,  however,  being  carried 
to  the  higher  Courts,  judgment  was  given  against  the  Crown 
both  in  the  Appeal  Court  and  in  the  House  of  Lords,  with  the 
result  that  in  this  case  tax  is  held  to  be  deductible  only  from  so 
much  of  each  annuity  payment  as  represents  interest,  and  not 
from  that  portion  of  it  (of  course  a  constantly  increasing  pro- 
portion) which  represents  a  repayment  of  capital.  Satisfactory  as 
the  decision  is,  it  is  obvious,  on  reading  the  judgments,  that 
considerable  hesitation  was  felt  in  coming  to  the  conclusion 
actually  arrived  at,  owing  to  the  difficulty  of  ascertaining  exactly 
what  is  to  be  understood  by  the  word  "  annuity.^'  Actuarially 
the  process  of  dividing  the  instalments  of  an  annuity  into  ca])ital 
and  income  would  be  precisely  the  same  in  the  case  of  the  Great 
Indian  Peninsula  Railway  Annuity,  as  in  the  case  which  not 
infrequently  occurs  of  an  annuity  for  a  term  certain  purchased 
from  a  life  office.  Yet  there  can,  I  think,  be  no  doubt  from  the 
judgments  that  in  the  latter  case  tax  would  be  held  to  be  payable 
on  the  whole  of  the  annuity  instalments.  The  one  is  the  case  of 
the  purchase  of  an  annuity  with  nothing  else — no  antecedent 
debt — involved.  In  the  other,  there  was  an  actual  debt 
of  the  amount  of  the  purchase  money,  and  the  fact  of  its 
being  liquidated  by  means  of  a  series  of  annual  payments  is 
no  sufficient  reason  for  disregarding  the  fact  of  its  original 
existence.  It  is  clearly  recognized  in  the  judgments  that  the  fact 
of  a  series  of  payments  being  uniform  in  amount,  involving 
therefore  a  constantly  increasing  amount  of  capital  repayment, 
does  not  necessarily  differentiate  it  for  income  tax  purposes  from 
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a  series  of  payments  vvhich^  the  capital  repayments  being  uniform, 
is  a  decreasing  one.  In  other  words,  the  fact  that  a  series  of 
payments  is  called  an  annuity,  which  is,  generally  speaking,  only 
done  where  the  payments  themselves  are  uniform,  is  not  sufficient 
to  render  those  payments  liable  to  tax  on  the  full  amount  thereof. 
Regard  must  be  had  to  the  particular  circumstances  of  each 
transaction,  with  the  view  of  ascertaining  whether  it  is  in  reality 
the  conversion  of  capital  into  income,  or  the  repayment  of  a  debt, 
or  payment  of  purchase  money,  by  instalments  including  both 
principal  and  interest.  "An  annuity  means  where  an  income  is 
"  purchased  with  a  sum  of  money  and  the  capital  has  gone  and 
"  has  ceased  to  exist,  the  principal  having  been  converted  into  an 
"  annuity.'^  Where  this  is  the  case  tax  must  be  paid  on  the  full 
instalments  of  the  annuity. 

In  this  connection  it  should  be  remembered  that  no  provision 
is  made  in  the  income  tax  returns  for  the  running  off  of  the  term 
of  leasehold  property — the  annual  value  being  taken  into  account, 
however  short  the  term,  nor  in  the  case  of  income  derived  from 
mining  property  is  any  deduction  allowed  to  be  made  on  account 
of  depreciation  by  the  running  off  of  the  life  of  the  mine.  In  the 
case  of  machinery  or  plant,  however,  used  for  the  purposes  of  any 
trade  or  manufacture,  the  profits  derived  from  which  are 
chargeable  with  tax,  a  deduction  for  depreciation  has  been 
allowed  since  the  Customs  and  Inland  Revenue  Act  of  1878. 

It  should  be  added  that  it  appears  that,  notwithstanding  the 
House  of  Lords'  decision  in  the  Great  Indian  Peninsula  Railway 
Company's  case,  the  Inland  Revenue  Authorities  have,  in  the  case 
of  the  similar  annuities  of  the  East  Indian  Railway  Company, 
refused  to  admit  a  claim  for  exemption  from  tax  on  so  much  of  the 
annuity  payments  as  represents  capital.  Of  the  precise  grounds 
for  their  action  I  am  not  at  present  aware,  except  that  it  is  stated 
that  the  contract  for  purchase  in  the  case  of  that  Company  is  not 
on  all  fours  with  the  contract  in  the  case  of  the  Great  Indian 
Peninsula  Railway  Company.  Even  in  the  case  of  the  latter 
Company,  it  appears  that  the  trustees  did  not  consider  it  safe  to 
distribute  the  refunded  tax  among  the  annuitants  without  the 
directions  of  the  Court. 

Annuities  Payable  by  Life  Offices. 

The  position,  as  regards  income  tax,  of  annuities  payable  by 
Life  Offices  under  their  annuity  contracts  has  been  greatly  affected 
by   the  Customs  and  Inland  Revenue  Act  of  1888,  section  24. 
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Upon  reference  to  the  provisions  of  the  Acts  shortly  set  out  above, 
it  will  be  seen  that,  under  the  Act  of  1842^  the  payer  of  the 
annuity  was  charged  with  the  tax  and  authorized  to  recoup 
himself  by  deduction  as  against  the  annuitant  only  where  the 
annuity  was  payable  out  of  profits  or  gains  brought  into  charge  by 
virtue  of  the  Act.  Now  the  case  of  The  Gresham,  Life  Assurance 
Society  v.  Styles  (reported  in  J. LA.,  vol.  xxx)  decided  that 
annuities  payable  by  Life  Offices  under  ordinary  annuity  contracts 
were  not  payable  out  of  profits  or  gains^  and  so  far  as  the  Act  of 
1842wentjtherefoi"ejno  charge  would  apparently  have  been  raiseable 
against  a  Life  Office,  but  the  recipient  of  the  annuity  would  have 
had  to  be  charged  directly.  The  Act  of  1853,  while  authorizing 
the  payer  of  any  annuity  to  deduct  and  retain  thereout  the  income 
tax,  did  not  throw  upon  him  any  fresh  responsibility  to  do  so,  and, 
in  the  case  of  annuities  not  payable  out  of  profits,  it  would  seem  that 
the  payer,  though  authorized,  was  not  bound  to  deduct  the  tax, 
and  if  he  did,  in  fact,  deduct  it,  was  not  bound  to  account  to  the 
Crown  for  it.  The  Act  of  1888,  how^ever,  which  now  rules  the 
point,  makes  it  incumbent  upon  the  payer  of  an  annuity  not 
payable  out  of  profits  to  deduct  the  tax  and  account  for  it  to  the 
Crown.  It  follows,  therefore,  that  a  Life  Office,  in  paying  an 
annuity  under  one  of  its  ordinary  annuity  contracts,  is  bound  by 
this  section  to  deduct  tax  as  against  the  annuitant,  and  this, 
according  to  the  opinion  of  the  Inland  Revenue  Authorities, 
whether  the  annuitant  resides  within  or  without  the  United 
Kingdom.  In  accounting  to  the  Crown,  however,  for  the  tax  so 
deducted,  it  is  permissible  to  assume  that  annuities  are  payable  in 
the  first  place  out  of  the  taxed  interest  yielded  by  the  annuity  fund, 
whether  such  fund  has  a  separate  existence  in  the  accounts  of  the 
office  or  not,  and  that  only  the  balance  of  the  annuities  is  payable 
out  of  something  that  is  not  profits.  If  the  interest  on  the 
annuity  fund  has  already  been  charged  with  tax,  it  follows  that 
the  amount  to  be  paid  over  by  the  office  to  the  authorities  will  be 
the  tax  deducted  against  the  annuitants  less  the  tax  on  the 
interest  earned  by  the  annuity  fund.  It  is  difficult  to  see  how,  on 
the  wording  of  the  various  Acts,  a  construction  more  favourable  to 
the  offices  can  be  hoped  for. 

It  not  infrequently  happens  that  an  annuity  payable  by  a 
Life  Office  constitutes  practically  the  only  income  of  the  annuitant, 
as,  for  instance,  in  the  case  of  a  retired  business  man  with  no 
dependents  and  a  small  capital,  who  prefers  to  relieve  himself  of 
trouble  and  increase  his  income  by  investing  that  capital  in  the 
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purchase  of  an  annuity,  or  in  the  case  of  an  aged  servant,  for 
whose  support  an  annuity  is  purchased  in  accordance  with  the 
testamentary  provisions  of  his  or  her  deceased  employer.  Where 
such  is  the  case,  and  the  amount  of  the  annuity  is  under  the 
figure  at  which  the  income  tax  commences  to  be  chargeable — at 
present  £160  a  year — it  has  always  seemed  to  be  a  great  and 
unnecessary  hardship  on  the  annuitant  that  the  office  should 
be  compelled  to  deduct  income  tax  from  the  annuity  payments, 
and  account  for  it  to  the  revenue  authorities.  Of  course,  in  such 
cases  the  tax  deducted  could  always  eventually  be  recovered  from 
the  authorities  on  their  being  satisfied  that  it  had  actually  been 
deducted,  and  that  the  annuitant's  income  was  under  the  taxable 
limit,  but  the  recovery  is  a  somewhat  troublesome  process, 
particularly  to  those  not  especially  conversant  with  business.  It 
is,  therefore,  I  think,  extremely  satisfactory  to  note  that 
arrangements  have  been  made  by  the  revenue  authorities  with  more 
than  one  office  under  which  such  annuities  may,  if  certain 
formalities  are  observed,  be  paid  in  full,  without  deduction  of 
tax.  A  declaration  has  to  be  annually  signed  by  the  annuitant,  on 
a  form  provided  for  the  purpose,  that  his  or  her  income  is  under 
the  taxable  limit,  and  a  list  of  all  annuities  so  paid  in  full  has 
to  be  annually  forwarded  to  the  revenue  authorities,  accompanied 
by  the  declarations.  The  provision  does  not  apply  to  annuities 
payable  to  married  women,  owing  to  the  assessment  being  made 
in  such  cases  on  the  joint  income  of  husband  and  wife. 

The  procedure  is,  perhaps,  a  little  more  troublesome  to  the 
office  than  the  deduction  of  tax  from  all  annuities  in  all  circum- 
stances, but  I  think  that  the  saving  of  trouble  to  the  annuitants 
in  such  cases  more  than  outweighs  this,  and  that  the  new 
arrangement  should,  therefore,  be  welcomed  as  heartily  by  the 
offices  themselves  as  it  undoubtedly  is  by  the  annuitants  affected. 

It  may  at  first  sight  seem  that  the  arrangement  as  to 
accounting  to  the  Inland  Revenue  authorities  in  respect  of  the 
tax  on  annuities  is  the  direct  contrary  to  the  practice  already 
referred  to  of,  in  the  case  of  a  loan  repayable  by  instalments, 
aJJowing  tax  on  the  interest  only,  and  not  on  the  principal 
repaid.  For  each  payment  of  a  life  annuity  may  be  divided  in 
the  same  ,way  as  each  payment  of  an  annuity-certain  into 
principal  and  interest.  But  any  argument  founded  upon  this — 
such,  for  insta.ncc,  as  that  the  life  office  should  not  be  liable  to 
pay  over  to  the  Government  any  of  the  tax  deducted  from  the 
annuities,  inasmuch  as  part  of  the  annuity  payments  represents 
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interest  which  has  already  been  taxed,  and  part  repayment  of 
capital  which  is  not  taxable — seems  to  me  to  be  misleading.  In 
the  case  of  a  life  annuity  the  combined  effect  of  the  deduction 
and  allowance  is  that  the  Government  receives  from  one  source 
or  another  the  tax  upon  the  whole  annuity  payment.  Now 
take  the  case  of  laud  subject  to  a  terminable  rent-charge,  and,  for 
simplicity,  suppose  that  the  annual  value  of  the  land  is  exactly 
equal  to  the  rent-charge.  The  owner  is  assessed  upon  the  full 
value  of  the  land,  but  against  the  owner  of  the  rent-charge  can 
deduct  tax  on  the  interest  portion  only.  The  effect  is  that  the 
authorities  receive  altogether  the  tax  upon  the  annual  value  of 
the  land.  In  either  case  in  one  way  or  another  the  whole  of 
the  income  is  taxed,  which  is  what  the  Acts  are  designed  to 
effect  J  for  there  can,  I  think,  be  no  doubt  that  a  life  annuity  is 
distinctly  taxable  as  income.  Its  purchase  has  nothing  to  do 
with  the  repajTuent  of  any  antecedent  debt  or  the  carrying  out 
of  any  separate  or  distinct  contract,  and  must  be  regarded  as  the 
conversion  of  capital  into  income,  with  a  result  that,  as  would 
appear  from  the  remarks  quoted  above,  the  whole  of  the  annuity 
payment  is  subjected  to  tax.  I  have  never  heard  it  contended  in 
the  converse  case  of  the  purchase  of  a  life  interest  by  an 
assurance  company — where  the  necessary  policy  of  assurance  is 
actually  set  up  in  the  books  of  the  purchasing  office,  and  the 
income,  assumed  to  be  received  under  deduction  of  tax,  actually 
divided  into  premium  and  interest — that  the  office  would  have 
any  good  claim  for  a  rebate  of  tax  on  the  ground  that  the 
premium  on  the  policy  represents  a  repayment  of  capital,  and 
should  not  therefore  be  taxable. 

Change  in  Rate  of  Tax. 

It  will  be  interesting  here  to  consider  the  effect  of  a  change 
in  the  rate  of  income  tax  as  regards  payment  of  annuities,  and 
for  this  purpose  interest  and  rents,  generally  speaking,  may  be 
coupled  with  annuities,  it  being  granted  that  all  interest  on 
money  is  taxable  as  such.  Where  income  tax  is  increased  from, 
say  \s.  to  Is.  2d.  in  the  £,  such  increase  takes  effect  from  the 
6th  April,  and  the  position  as  regards  payment  of  interest,  &c., 
payable  after  the  6th  April  in  respect  of  a  period  extending  back 
beyond^such  date  is  defined  by  the  Inland  Revenue  authorities 
to  be  as  follows  : 

(I)   The  deduction  to  be  proportionate,  in  respect  of  the 
period  of  accrual,  on   mortgage  interest   and  sround 
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rents  and  dividends  on  the  shares  of  companies  in 
the  United  Kingdom. 
(2)  The  dednction  to  be  not  proportionate,  but  at  the 
rate  in  force  at  the  time  the  amount  becomes 
payable,  on  dividends  from  public  funds  or  on  shares 
in  foreign  or  colonial  companies,  on  official  salaries 
and  pensions,  and  on  interest  paid  by  municipal 
corporations  to  creditors  on  rates. 

A  reference  to  the  sections  in  the  various  Acts,  the  eflfect  of 
which  is  set  out  above,  will  show  the  reason,  as  I  understand  it, 
for  this  distinction.  The  Revenue  Act  of  1864,  authorizing 
deduction  of  tax  at  proportionate  rates,  is  overruled  by  the 
Customs  and  Inland  Revenue  Act  of  1888,  so  far  as  regards 
interest,  &c.,  which  is  not  payable  or  not  wholly  payable  out 
of  profits  or  gains  brought  into  charge  under  the  Acts.  It 
follows,  therefore,  that  the  method  of  a  proportionate  deduction 
applies  to  interest  on  mortgages  of  property  in  the  United 
Kingdom  (as  the  annual  value  of  the  mortgaged  property  will 
have  been  taxed),  to  ground  rents  (for  a  similar  reason),  or  to 
dividends  j'ielded  by  the  shares  in  British  companies  which  have 
paid  tax  in  respect  of  their  profits.  "Where,  however,  the  whole 
of  the  sources  from  which  the  interest,  &c.,  becomes  payable 
have  not  been  brought  into  charge,  the  tax  must  be  at  the  rate  in 
force  at  the  time  when  the  interest,  &c.,  becomes  payable,  and 
the  instances  given  above  of  such  cases  are  readily  seen  to  follow 
this  requirement. 

As  annuities  payable  by  life  offices  under  their  contracts  are 
not  wholly  payable  out  of  profits  or  gains  brought  into  charge, 
the  deduction  therefrom  must  be  at  the  rate  of  tax  in  force  at  the 
time  when  the  payment  becomes  due.  But,  it  will  be  observed, 
in  accounting  for  the  tax  so  deducted,  and  claiming  the  benefit 
of  the  interest  earned  on  the  annuity  fund,  the  tax  actually  paid 
on  such  interest  would,  it  would  seem,  be  the  figure  to  be 
brought  into  account. 

The  above  statement,  it  is  believed,  represents  the  legal 
position,  but  it  is,  I  think,  difficult  to  see  any  logical  reason  for 
the  distinction  drawn.  AA  hy  should  a  person  drawing  his  income 
as  an  annuity  from  a  life  office — or,  for  that  matter,  from 
dividends  on  the  public  funds — be  taxed  on  a  different  basis  from 
another  who  derives  his  income  from  interest  on  moneys 
advanced  on  mortgage  ?  That  he,  the  former,  will  benefit  by 
this  arrangement  on  a  decrease  of  the  rate  of  tax,  although  he  is 
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a  loser  by  an  increase^  is  not  a  sufficient  reason  for  its 
continuance,  and  it  seems  to  be  very  unfortunate  that  in  the  Act 
of  1888  the  wording  of  the  Act  of  1853  should  have  been 
repeated,  notwithstanding  the  change  that  had  previously  been 
effected  by  the  Act  of  1864. 

Foreign  Interest. 

Still  assuming  that  interest  on  money  is  taxable  as  such,  we 
may  consider  the  position  as  regards  what  may  be  shortly  called 
"foreign  interest^^,  namely,  interest  on  investments  made  outside 
the  United  Kingdom,  where  such  interest  is  not  remitted  home 
immediately  on  its  being  received.  Up  to  last  year  the  decisions 
on  this  point  were  extremely  contlicting,  the  Scotch  Courts  having, 
speaking  generally,  taken  a  view  of  constructive  remittance  totally 
different  from  that  taken  by  the  English  Courts.  A  recent 
decision  of  the  House  of  Lords,  however,  has  greatly  simplified 
matters. 

In  the  first  place  ''  foreign  trading  "  must  be  distinguished 
from  "  foreign  interest.^^  In  other  words  the  case  of  a  trading 
company,  carrying  on  business  abroad  and  assessable  as  regards 
income  tax  on  the  profits  of  the  business,  is  not  on  all  fours  with 
that  of  a  life  office  confining  its  assurance  operations  to  this 
country  and  merely  investing  some  of  its  surplus  funds  in  foreign 
countries.  Speaking  broadly,  the  effect  of  the  various  decisions 
is  that  an  English  company  carrying  on  business  abroad,  either 
directly  or  by  means  of  a  sub-company,  is  liable  to  be  assessed 
for  income  tax  under  the  first  case  of  Schedule  D  of  the  Act  of 
184.2  upon  the  whole  of  the  profits  made,  and  not  only  upon  the 
amount  remitted  to  this  country.  So  in  the  case  of  the  Norwich 
Union  Fire  Assurance  Company  v.  Magee,  the  company  can-ying 
on  business  in  America,  and  having  made  for  the  purposes  of 
such  business  an  investment  in  America,  the  interest  derived  fi'om 
which  was  brought  into  account  in  the  company's  books  but  not 
remitted  home,  it  was  held  that  the  interest  on  such  investment 
formed  a  portion  of  the  profits  of  the  company  on  its  trading, 
assessable  as  above-mentioned  under  the  first  case  of  Schedule  D. 

With  respect  to  what  I  have  designated  as  "foreign  interest^^ 
as  distinguished  from  '^  foreign  trading " ,  the  4th  case  of 
Schedule  D  of  the  Act  of  1842  enacts  that  as  regards  interest 
arising  from  securities  in  the  British  dominions  outside  the 
United  Kingdom  and  foreign  securities  (except  such  as  are 
chargeable   under  Schedule  C),  the  duty  shall  be  computed  on 
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a  sum  not  less  than  the  full  amount  of  the  sums  which  have 
been  or  will  be  received  in  the  United  Kingdom  in  the  current 
year.  In  deciding  what  is  meant  by  the  expression  "  received 
in  the  United  Kingdom "  the  Courts  have  frequently  had  to 
consider  the  doctrine  of  "  constructive  remittance.'^  Until  the 
House  of  Lords'  decision  above  referred  to  we  had  on  the  one 
hand  the  following  Scotch  cases  : — 

1.  Forbes  v.  Scottish  Widoivs'  Fund, 
Forbes  v.  Scottish  Provident, 

in  each  of  which  cases  it  was  held  that  interest  on 
sums  invested  in  Australia  not  specifically  brought 
home  but  reinvested  abroad  was  not  assessable  under 
the  4th  casCj  though  duly  included  in  the  revenue 
accounts.  These  companies  it  will  be  observed  are 
both  mutual,  and  no  profits  were  divisible  among 
policyholders  in  the  year  of  assessment. 

2.  Standard  Life  Assurance  Company  v.  Allan, 

in  which  case  it  was  again  held  that  interest  re- 
invested abroad  was  not  assessable  under  the  4th 
case.     The  company  in  this  case  is  proprietary. 

3.  Scottish  Provident  v.  Allan, 

in  which  case  it  was  held  that  remittances  in  respect 
of  Australian  investments  must  be  considered  to  be 
remittances  of  interest  and  assessable  to  tax  as  such, 
unless  it  was  evident  either  from  particular  or 
general  circumstances  that  such  remittances  were 
actually  in  respect  of  principal  and  not  interest. 
On  the  other  hand  we  had  the  following  English  cases : — 

1 .    Universal  Life  Assurance  Society  v.  Bishop, 

in  which  case  Indian  interest  included  in  the  revenue 
account,  although  not  specifically  remitted  home,  was 
held  liable  to  tax  under  the  4th  case  as  being 
'^constructively"  received  in  the  United  Kingdom. 
It  should  be  observed  that  this  was  the  case  of  a 
proprietary  office,  not  only  investing  but  also 
transacting  business  abroad,  and  the  case  of  Norwich 
Union  Fire  v.  Magee  was  followed,  although  in  that 
case  tax  was  assessed  on  profits  as  distinguished  from 
interest.  The  decision  was  subsequent  to  Forbes  v. 
Scottish  Widows  and  Forbes  v.  Scottish  Provident, 
which  cases  were,  however,  distinguished  by  Counsel 
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for  the  Crown  on  the  ground  that  in  those  cases 
there  was  no  constructive  remittance  as  the  question 
was  one  of  pure  investment,  there  being  no  obligations 
to  meet  abroad,  and  by  one  of  the  deciding  judges 
on  the  ground  that  in  neither  of  those  cases 
was  the  interest  received  abroad  treated  as  part  of 
the  divisible  profits.  It  might  have  been  held  if 
the  decision  had  been  against  the  Crown,  as  regards 
the  4th  case  of  Schedule  D,  that  the  office  was 
assessable  under  the  1st  case,  i.e.,  in  respect  of 
"  foreign  trading  "  as  distinguished  from  ''  foreign 
interest "  as  in  the  case  of  Noridch  Union  Fire 
V.  Magee. 

2.   Gresham  Life  Assurance  Society  v.  Bishop, 

in  which  case  it  was  held  in  the  Queen's  Bench 
Division  that,  all  foreign  interest  included  in 
the  revenue  account  although  not  specifically  re- 
mitted home  was  taxable.  In  the  "  case  stated " 
separate  reference  was  made  to  countries  where  the 
Society  merely  invested  without  transacting  business, 
and  to  countries  where  the  Society  both  invested  and 
transacted  business,  and  in  each  instance  to  the 
various  ways  in  which  the  interest  on  investments 
was  dealt  ^vith,  namely,  by  reinvestment  in  the  same 
country,  remittance  to  another  foreign  country, 
remittance  home,  &c.  The  decision  was  confirmed 
on  appeal,  Forbes  v.  Scottish  Provident  being 
distinguished  on  the  ground  that  in  that  case  "  the 
'^foreign  dividends  were  left  where  they  were  in 
"foreign  parts — they  were  not  brought  over  and 
"  brought  into  account  in  making  up  the  profit  and 
'•'  loss  account,  and  no  dividends  had  been  paid  out 
'^  of  that  profit  to  the  shareholders^',  that  there 
"  merely  an  account  had  been  prepared  in  which 
"these  dividends  had  been  introduced,  but  that 
"  nothing  further  than  that  had  been  done." 

With  a  boldness  which  it  is  pleasing  to  note  has,  not  for  the 

first  time,  received  its  due  and  proper  reward,  the  appellants  in  the 

last-mentioned  case,  the  Gresham  Life  Assurance  Society,  decided 

upon  carrying  the  case  to  the  House  of  Lords.     Judgment  was 

I  delivered  in  May,  190.2,  when  the  appeal  was  allowed  and  the 

'         VOL.  XXXVITI.  Z 
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judgineuts  of  the  courts  below  reversed.  The  doctrine  of 
"  constructive  remittance  ^'  received  very  severe  treatment  in  the 
judgments^  and  would  appear  to  have  sustained  its  death  blow. 
Lord  Brampton  said  in  his  judgment :  "  If  a  constructive  receipt 
"  is  the  same  thing  as  an  actual  receipt,  I  see  no  reason  for  the 
"  use  of  the  word  constructive  at  all.  If  it  means  something 
"  differing  from  or  short  of  an  actual  receipt,  then  it  seems  to 
"  me  that  a  constructive  receipt  is  not  recognized  by  the  statute, 
"  which,  in  using  the  word  '  received '  alone,  must  be  taken  to 
"  have  used  it  having  regard  to  its  ordinary  acceptation.^^ 

This  decision  is  in  accordance  with  that  in  Standard  Life  v. 
Allan,  which  was  decided  subsequently  to  Universal  v.  Bishop,  and 
the  earlier  stages  of  Gi-esham  v.  Bishop,  and  in  which  those  two 
cases  were  referred  to  by  the  Scotch  judges  as  having  been  decided 
to  some  extent  upon  a  misapprehension  of  the  decision  of  the 
Scotch  Courts  in  a  case  {Scottish  Mortgage  Company  of  Neiv 
Mexico  v.  McKelvie)  where  the  doctrine  of  constructive  remittance 
was  first  enunciated,  but  where  the  circumstances  and  the  entries 
in  the  accounts  were  of  a  special  nature. 

It  is  apprehended,  therefore,  that  according  to  the  present 
state  of  the  law,  it  may  be  regarded  as  settled  that,  to  render 
foreign  interest  assessable  to  tax  under  the  4th  case  of  Schedule  D, 
there  must  be  an  actual  receipt  of  such  interest  within  the  United 
Kingdom,  and  that  where  such  interest  is  not  remitted  home  but 
is  either  reinvested  abroad  or  applied  abroad  in  discharging  other 
obligations  of  the  company,  it  is  not  liable  to  tax. 

Capitalized  Interest. 

An  interesting  point,  not,  perhaps,  of  very  great  importance, 
arises  in  connection  with  loans — as,  for  instance,  some  loans 
on  reversionary  interests — where  there  is  a  provision  that  the 
interest  should  not  be  actually  paid  by  the  mortgagor,  but 
capitalized.  In  the  account  kept  by  the  mortgagee  as  against  the 
mortgagor,  should  income  tax  be  deducted  from  the  periodical 
sums  accruing  by  way  of  interest,  and  being  added  to  the  principal 
of  the  loan  ?  There  appears  to  be  no  decision  directly  bearing 
upon  the  point.  It  has  been  decided  that  a  debtor  making  a 
payment  of  interest  without  deducting  tax  loses  the  right  to 
deduct  from  future  payments  the  tax  in  respect  of  such  former 
payment,  but  the  creditor  receiving  such  interest  in  full  would  no 
doubt  have  to  render  an  account  to  the  Crown  in  respect  of  the 
tax  thereon. 
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The  only  case  of  practical  importance  to  life  offices  is  that  of 
loans  upon  reversions,  and  having  regard  to  the  provisions  of 
Section  24  of  the  Customs  and  Inland  Revenue  Act,  1888,  it 
seems  doubtful  whether  in  the  final  event  the  question  is  not 
merely  one  of  rates  of  tax,  namely,  whether  tax  should^  be 
periodically  deducted  from  the  interest  payments  according  to 
the  rates  from  time  to  time  in  force,  or  should  be  deducted  on 
final  repayment  of  the  accumulated  advance  from  so  much 
thereof  as  represents  interest  at  the  rate  in  force  at  the  time 
of  such  repayment.  It  would  be  interesting  to  have  the  point 
definitely  settled,  but  in  the  absence  of  any  judicial  pronounce- 
ment it  is  I  believe  generally,  though  not  invariably,  regarded  as 
the  better  course  to  deduct  tax  from  each  interest  payment 
becoming  due  before  adding  it  to  principal. 

Fractional  Interest. 

There  appears  to  be  some  difi"erence  of  opinion  as  to  the 
incidence  of  the  tax  on  interest  for  short  periods  of  time. 
Mr.  Newbatt,  in  his  address  of  1890,  refers  to  the  then  recently- 
decided  case  of  Goslings  and  Sharpe  v.  Blake,  and  it  will  not, 
therefore,  be  without  interest  to  attempt  to  state  the  position. 

The  Act  of  1842,  Section  100,  Schedule  D,  3rd  case,  deals 
with  the  duty  to  be  charged  in  respect  of  sundry  profits  of  an 
uncertain  annual  value,  and  the  second  rule  refers,  intei^  alia,  to 
all  discounts  and  all  interest  of  money,  not  being  annual  interest 
payable  or  paid  by  any  person  whatever.  Section  102  of  the 
Act,  as  mentioned  above  with  respect  to  annuities,  authorizes 
collection  by  deduction  instead  of  by  direct  assessment  where 
annuities  are  payable  out  of  profits  already  charged,  but  in  this 
connection  couples  with  annuities  yearly  interest  of  money ; 
where  the  interest  is  not  payable  out  of  profits  already  charged, 
"  or  where  any  interest  of  money  shall  not  be  reserved  or  charged 
or  payable  for  the  period  of  one  year",  the  assessment  is  to  be 
made  directly  upon  the  recipient.  Section  40  of  the  Act  of  1853 
again  couples  with  annuities  any  yearly  interest  of  money,  but 
Section  24  of  the  Customs  and  Inland  Revenue  Act,  1888,  refers 
to  payment  of  '^any  interest  of  money  or  annuities.-"  (The  effect 
of  these  sections,  so  far  as  material  to  the  present  point,  is  set 
out  above,  s.v.  Annuities). 

It  would  seem,  therefore,  that  any  person  paying  '•' non- 
yearly  "  interest  is  bound  to  deduct  tax  only  where  such  interest 
is  not  payable  out  of  profits  charged  with   tax    (in  which  case  he 
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of  course  must  account  for  it  to  the  Crown) .  Where  the  interest 
is  payable  out  of  profits  charged  with  tax^  the  person  paying  has 
no  autliority  to  deduct  tax,  but  the  assessment  must  be  made 
directly  on  the  payee. 

Interest  accruing  de  die  in  diem  allowed  by  bankers  at 
current  rates  varying  from  time  to  time  on  sums  left  with  them 
on  deposit  will,  therefore,  be  payable  in  full^  but  the  recipient 
will  have  to  account  to  the  authorities  for  tax  on  such  interest. 
The  expression  "  yearly  interest "  would  cover  any  interest  for  a 
fractional  period  at  a  fixed  rate  per-cent  per  annum  (as  in  the 
case  of  interest  for  odd  days  on  repayment  of  a  mortgage),  or  on 
a  bank  deposit  for  a  fixed  period  at  a  fixed  rate,  (at  any  rate 
if  the  fixed  period  be  not  less  than  a  year  and  probably  in  any 
case  j  see  Bebh  v.  Bunny.)  It  will  be  seen  that  as  I  understand 
tax  is  payable  on  all  interest,  even  fractional  interest  at  current 
rates  on  bank  deposits,  and  that  Goslings  and  Sharpe  v.  Blake 
deals  rather  with  the  question  of  the  collection  of  such  tax, 
namely,  by  deduction  or  by  direct  assessment,  than  with  the 
question  of  the  liability  of  the  interest  to  tax  in  the  hands  of  one 
party  to  the  transaction  or  the  other. 

Profits  from  Reversions  and  Securities. 

If  an  office  be  taxed  upon  the  basis  of  profits  as  distinct  from 
interest,  there  can  I  think  be  no  doubt  that  the  profits  upon 
which  tax  would  be  payable  would  include  profits  made  upon 
the  realization  of  securities  and  also  profit  on  reversions.  See,  as 
to  the  former,  Northern  Assurance  Company  v.  Russell.  With 
regard  to  profits  on  reversions,  the  authorities  have  on  more  than 
one  occasion  sought  to  impose  tax  thereon  in  cases  where  the 
office  in  question  has  been  paying  tax  on  the  interest  basis,  but 
hitherto  without  success.  There  has  not,  as  far  as  I  am  aware, 
been  any  judicial  decision  on  the  point,  but  it  seems  to  be  only 
reasonable  that  if  the  authorities  elect  to  tax  upon  a  certain  basis 
they  should  not  be  in  a  position  to  depart  from  that  basis  for 
isolated  items — in  other  words,  that  if  profits  on  reversions  are 
taxable,  then  taxation  generally  should  be  on  the  basis  of  profits 
and  not  on  the  basis  of  interest. 

The  General  Question. 

Since  the  two  great  cases  of  Last  v.  London  Assurance 
Corporation  and  Clerical,  Medical  and  General  v.  Carter,  there 
has  been  no  decision  of  great   importance   affecting   the  broad 
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principles  of  the  liability  of  assurance  companies  to  income  tax  as 
distinguished  from  details  in  the  application  of  those  principles. 
The  reports  of  those  cases,  together  with  the  papers  written 
apropos  to  them  by  Mr.  Bailey  and  Mr.  Newbatt  respectively, 
and  the  discussion  on,  and  correspondence  arising  out  of,  the 
latter  paper,  contain  a  full  statement  of  those  principles,  to  which 
there  would  seem  to  be  but  little  to  add. 

The  law  as  it  stands,  and  as  it  stood  before  the  decision  of 
these  cases,  is,  in  my  opinion,  stated  with  all  the  clearness  and 
accuracy  which  one  would  have,  knowing  other  writings  of  the 
author,  expected  in  Dr.  Sprague's  letter  to  the  Insurance  Record, 
reprinted  in  J. I. A.,  vol.  xxviii.  Employing  for  the  moment  the 
expression  "  life  office "  to  designate  a  purely  life  assurance 
office,  whether  mutual  or  proprietary,  tax  must  be  paid  upon  all 
interest  received,  within  the  United  Kingdom,  by  a  life  office, 
and  although  such  tax  is  as  regards  the  greater  part  of  the 
interest  collected  by  deduction,  if  any  interest  is  actually  received 
in  full  the  office  must  account  to  the  authorities  for  the  tax 
on  such  interest.  If — which  is  not  likely  to  happen  in  ordinary 
cases — the  profits  of  the  company  for  the  year,  that  is  the  proper 
proportion  of  the  surplus  ascertained  on  valuation,  should  exceed 
the  interest  income,  then  no  doubt  tax  would  be  payable  on  the 
difference,  at  any  rate  if  the  company  were  proprietary. 

Subsequent  to  the  decision  in  Clerical,  Medical  and  General 
V.  Carter,  pleas  that  a  life  office  is  assessable  to  tax  on  profits 
and  not  on  interest  have  been  raised  in  Gresham  v.  Bishop,  and 
also,  I  believe,  in  Standard  v.  Allan.  On  careful  examination  of 
the  various  judgments  in  the  former  case  I  find  no  sign  of  any 
leaning  on  the  part  of  the  Courts  to  this  contention. 

It  remains  to  mention  two  other  cases.  New  York  Life 
Insurance  Compamj  v.  Styles,  and  Equitable  Life  Assurance 
Society  of  U.S.A.  v.  Bishop.  It  appears  to  me  to  be  somewhat 
difficult  to  arrive  at  the  exact  circumstances  of  these  cases,  but 
they  are  both  cases  dealing  with  the  taxation  of  profits  and  not 
with  the  taxation  of  interest.  Presumably  there  was  in  each  case 
no  question  as  to  the  liability  to  pay  tax  on  any  interest  received 
in  the  United  Kingdom,  but,  owing  to  remission  of  surplus  income 
to  the  United  States  for  investment  there,  the  interest  received  in 
the  United  Kingdom  did  not  amount  to  the  profits  made  in  the 
United  Kingdom,  the  amount,  and  the  liability  to  tax,  of  which 
became  therefore  important  in  spite  of  Clerical,  Medical  and 
General  v.   Carter.     The   former  case   was  taken   to  the   House 
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of  Lords  (and  in  this  connection  it  may  be  well  to  point  out  that 
the  decision  given  in  the  Queen's  Bench  Division  as  reported 
J.I.A.,  xxvii,  32,  was  eventually  overruled),  with  the  result  that 
it  was  held  that  the  company  being  a  mutual  one  the  whole 
surplus  or  profits  was  not  liable  to  tax,  but  only  so  much  thereof 
as  arose  from  non-participating  policies,  annuities,  &c.,  that  is 
from  transactions  with  persons  not  members  of  the  Society.  In 
the  second  case  the  profits  of  the  British  branch  were  held  liable 
to  tax  on  the  ground  that  the  company  in  question  was  not 
a  purely  mutual  one,  and  that  the  facts  that  its  share  capital  was 
very  small  in  proportion  to  its  operations,  and  that  the  share- 
holders only  drew  thereon  a  comparatively  small  dividend,  did  not 
suffice  to  take  it  out  of  the  category  of  proprietary  companies. 

It  would  seem,  therefore,  that  if  at  any  time,  through 
legislation  or  otherwise,  it  became  necessary  to  consider  the 
liability  to  taxation  of  a  life  office  from  the  "profits"  point 
of  view  instead  of  the  "  interest  '^  point  of  view,  or  if  in  any  case 
the  annual  profits,  or  share  of  valuation  surplus,  exceeded  the 
taxable  interest  so  that  tax  were  demanded  on  the  difi'erence, 
something  might  turn  on  the  question  of  whether  the  life  office 
was  a  mutual  or  a  proprietary  one.  It  must  not,  however,  be 
forgotten  that  in  New  York  v.  Styles  the  House  of  Lords'  decision, 
overruling  the  previous  decisions,  was  not  unanimous,  and 
"abstract  justice"  would,  in  my  opinion,  be  opposed  to  the 
contention  that  the  policyholders^  share  of  the  surplus  of  a 
proprietary  office  should  be  subject  to  taxation  while  the  surplus 
of  a  mutual  office  should  be  exempt.  It  is  to  be  both  expected 
and  hoped  that,  if  occasion  should  arise,  means  would  be  found  to 
ensure  the  taxation  of  the  two  classes  of  offices  on  similar  bases. 
So  long,  however,  as  the  decision,  as  I  believe  the  right  decision, 
in  Clerical,  Medical  and  General  v.  Carter  holds,  and  the  , 
circumstances  of  offices  in  general  remain  as  they  are,  the  j" 
question  is  not  of  great  practical  importance. 

It  may  be  pointed  out  that  the  present  method  of  taxation, 
that,  namely,  of  charging  tax  on  interest  and  not  on  profits, 
presses  in  reality  more  hardly  upon  a  proprietary  life  office  than 
upon  a  mutual  office.  There  is  a  certain  amount  of  force  in  the 
contention  that,  the  life  assurance  fund  being  formed  by  the 
accumulation  of  the  premiums  paid  by  the  assured  for  their 
policies,  the  interest  on  that  fund  should  be  subject  to  tax  in  the 
same  way  as  would  have  been  the  case  if  the  assured,  instead  ot 
paying  premiums,  had  invested  equal  sums  in  mortgages  or  stocks 
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and  shares,  and  the  fact  that  with  a  view  to  encourage  life 
assurance  the  State  has  thought  it  desirable  to  grant  an  abate- 
ment of  income  in  respect  of  premiums  hardly  seems  fair  grounds 
for  contending  that  interest  on  premiums  should  escape  taxation, 
and  thus  secure  an  additional  preferential  treatment  when 
compared  with  other  forms  of  savings.  But  the  shareholders  in 
a  life  office  are  in  a  different  position  to  the  assured.  They  are 
members  of  a  coi-poration  trading  for  profit,  and  there  does  not 
seem  to  be  any  real  reason  for  their  being  treated  differently  as 
regards  income  tax  from  shareholders  in  any  other  trading 
company.  The  true  measure  of  their  liability  to  tax  would 
appear  to  be  the  profits  which  they  make,  or  in  other  words 
(assuming  no  profit  or  loss  on  the  investments  representing  the 
shareholders'  capital)  the  interest  earned  by  their  capital  plus  the 
annual  sum,  or  the  share  of  the  quinquennial  sum,  transferred  to 
their  account  from  the  surplus  that  would  have  arisen  in  the  life 
assurance  fund  had  no  income  tax  been  payable  on  interest  earned 
by  that  fund.  Thus  an  office  having  a  shareholders'  capital  of 
j6100,000  earning  £4,000  a  year  interest,  and  an  assurance  fund 
of  £2,000,000  earning  £80,000  a  year  interest  now  pays  tax  on 
£84,000  interest.  Suppose  that  on  an  annual  valuation  the 
declared  profits  are  £50,000,  one-tenth  of  which  goes  to  the 
shareholders.  If  income  tax  had  not  been  payable  on  the  interest 
of  the  assurance  fund  the  surplus  would  of  course  have  been 
larger,  say,  taking  tax  as  Is.,  £54,000.  Even  if  nine-tenths  of 
the  £80,000  be  held  liable  to  tax  as  belonging  to  the  policy- 
holders, why  should  the  shareholders  who  are  merely  trading  for 
profit  be  called  upon  to  pay  in  effect  tax  upon  £12,000  (namely, 
^  of  £80,000 +  £4,000),  while  the  whole  profit  they  have  made 
by  their  trading  is  represented  before  charging  any  tax  at  all  by 
£9,400  (namely,  -^  of  £54,000  +  £4,000)  ?  Even  if  a  policy- 
holder is  to  be  taxed  on  interest,  why  should  a  shareholder  be 
taxed  in  respect  of  anything  more  than  the  profits  he  makes  ? 

So  far  consideration  has  been  given  only  to  the  case  of  a  life 
office.  AVhere  the  company  concurrently  with  its  life  assurance 
businesscarries  on  fire  or  marine  assurance  business  also,  the  position 
taken  up  by  the  Revenue  Authorities  is,  it  is  understood,  a  different 
one.  Notwithstanding  the  decision  in  Clerical,  Medical  and 
General  v.  Carter,  such  offices,  I  gather,  continue  to  be  taxed  on 
the  lines  laid  down  in  Lust  v.  London  Assurance  Corporation,  and 
Scottish  Union  and  National  v.  Smiles.  They  are  assessed  on  a 
profit  basis,  namely,  on  the  profits  of  their  fire  or  other  business 
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plus  tlie  auuaal  (oi*  pi'oper  proportion  of  the  quinquennial) 
surplus  of  their  life  business,  but  are  allowed  to  deduct,  from  the 
total,  interest  on  which  tax  has  already  been  paid.  It  follows 
that  they  are  apparently  in  a  distinctly  better  position  in  all 
ordinary  circumstances  than  a  purely  life  office,  whether  mutual 
or  proprietary,  as  the  effect  is  that  on  their  life  business  as  well 
as  on  their  other  branches  they  pay  tax  on  profits  only  instead  of 
on  the  whole  interest  received,  unless  in  any  particular  year  an 
assessment  on  the  interest  basis  would  yield  better  results  for  the 
revenue  than  an  assessment  on  the  profits  basis,  in  which  case  the 
authorities  would,  it  is  apprehended,  have  the  right  to  elect  to 
charge  under  the  fourth  case  of  Schedule  D  instead  of  under  the 
first  case. 

Why  an  insurance  office  transacting  life  and  other  business 
should  be  treated  for  income  tax  purposes  more  favourably  as 
regards  its  life  business  than  an  office  transacting  life  business 
only  is  not  apparent  to  me.  It  may  fairly  be  anticipated  that 
sooner  or  later  the  taxation  of  both  classes  of  office  will  be  placed 
on  the  same  basis,  and,  while  from  one  point  of  view  it  may  be 
hoped  that  the  "profits^'  basis  should  be  made  applicable  to  both 
classes,  it  is  I  think  rather  to  be  expected  that  uniformity  will  be 
secured  by  the  alternative  process. 

The  difficulty  which  must  be  felt  by  anyone  acquainted  with 
life  assui'ance  business  in  contending  that  life  offices  should  be 
taxed  on  the  "  profits  "  basis,  or,  in  other  words,  that  the  annual 
(or  share  of  quinquennial)  surplus  should  form  the  measure  of 
taxation,  arises  from  the  fact  that  a  life  office  valuation  on  modern 
lines  is  conducted  not  merely  with  the  object  of  disclosing  profits 
at  the  present  time,  but  also  with  the  object  of  ensuring  as  far  as 
may  be  a  continuance  of  a  not  widely  dissimilar  rate  of  profit  in 
the  future.  If  the  "  profits  "  basis  were  employed  we  should, 
I  imagine,  soon  have  an  energetic  revenue  official  testing  thecase  of  a 
strengthening  of  the  valuation  basis,  and  the  consequent  withdrawal 
from  the  surplus  and  absorption  by  the  reserves  of  a  perhaps 
considerable  sum.  Even  where  no  increase  in  stringency  of  basis 
takes  place,  it  has  always  seemed  to  me  difficult  to  contend  that  a 
valuation  at  a  very  low  rate  of  interest,  however  desirable  that 
may  be  both  as  a  measure  of  extra  precaution  against  futui'e 
possibilities  and  also  as  a  means  of  maintaining  future  bonuses, 
is  a  proper  one  for  the  ascertainment  of  taxable  profit.  As  an 
alternative  we  should  probably  be  driven  to  two  valuations,  one 
for  the  ascertainment  of  divisible  surplus  and  tlie  other  for  the 
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ascertainment  of  taxable  surplus,  and  conducted  on  what  may  be 
brietly  described  as  a  "solvency^'  basis.  The  dangers,  to  say 
nothing  of  the  inconveniences,  of  such  a  course  will  at  once  be 
apparent,  and  it  may  be  doubted  whether  it  is  not  well  to  be 
content  with  taxation  on  the  interest  basis  lest  a  worse  thing  befall. 

Conclusion. 

In  the  Budget  discussion  of  this  year  Mr.  Ritchie,  the  then 
Chancellor  of  the  Exchequer,  stated  that  in  his  view  certain  of 
the  provisions  of  the  Income  Tax  Acts  and  practice  required 
amendment,  and  promised  that  a  Commission  should  be  appointed 
to  consider  the  subject.  Whether  in  the  present  state  of  political 
affairs  that  Commission  will  ever  actually  come  into  being  seems 
somewhat  problematical,  but  if  it  should  do  so  life  offices  may  not 
improbably  desire  that  the  question  of  their  liability  to  tax  should 
be  considered.  In  the  event  of  any  opportunity  being  given  for  a 
statement  of  their  views  it  will  of  course  be  for  the  representatives 
of  the  offices,  together  with  the  various  professional  bodies,  to 
determine  what  suggestions  should  be  put  forward,  and  in 
particular  whether  any  attempt  should  be  made  to  abolish 
taxation  on  an  interest  basis  and  substitute  taxation  on  a  profits 
basis.  The  different  treatment  now  accorded  to  a  purely  life 
office  and  a  fire  and  life  office  is  of  course  a  strong  point  to  be 
urged  in  this  connection,  and  I  have  no  doubt  that  the  reasonable- 
ness of  both  being  taxed  on  the  same  basis  would  be  apparent  to 
the  Commissioners.  This  w^ould  not,  however,  necessarily  imply 
recourse  to  a  profits  basis  in  both  cases,  as  the  Commissioners 
might  consider  it  fairer  to  tax  a  fire  and  life  office  on  the  interest 
basis  as  regards  its  life  fund,  and  on  a  profits  basis  as  regards  its 
other  trading.  In  any  event  it  is  to  be  hoped  that  all  offices, 
whether  proprietary  or  mutual,  and  whether  life  only  or  fire  and 
life,  would  be  able  to  agree  to  some  uniform  course  of  procedure 
in  the  event  of  its  being  possible  to  bring  the  subject  of  their 
taxation  before  the  Commission. 

In  my  ow^u  personal  view  it  is  improbable  that  taxation  on 
the  interest  basis  will  be  got  rid  of,  and  I  should  imagine 
it  more  likely  to  be  extended. 

It  is  to  be  hoped  that  the  Commission  will  be  able  to  do 
away  with  the  different  methods  of  charging  tax  on  a  change 
of  rate  and  substitute  a  uniform  procedure  therefor. 

I  would  also  suggest  that  the  taxation  of  interest  as  it 
aftects  the  shareholders  in  proprietary  life  offices  is  one  worthy 
of  the  attention  of  such  a  Commission. 
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Postscript. — Judgment  was  given  in  the  House  of  Lords  on 
the  15  March  1904^  in  the  case  of  Hunter  v.  The  Attorney 
General  on  behalf  of  His  Majesty  the  King,  referred  to  in 
the  preceding  paper,  but  not  therein  discussed  at  length  owing  to 
the  appeal  to  the  Lords  being  pending  at  the  date  when  the  paper 
was  read.  The  appeal  was  dismissed,  one  of  the  Lords,  out  of 
six  who  heard  the  appeal,  dissenting.  The  result  is  that  the  law 
is  settled  that  an  assured  under  what  may  be  shortly  described 
as  a  " half-credit^'  policy  can  bring  into  account  for  income  tax 
purposes — even  where  there  is  a  personal  liability  on  him  for 
payment  of  the  portion  of  premium  not  actually  paid  in  cash, 
and,  a  fortiori,  where  there  is  no  such  liability — only  such 
part  of  the  premium  as  he  actually  pays  in  cash.  It  is  understood 
that  should  he,  later  on,  pay  off  in  cash  the  arrears  of  premiums 
constituting  the  debt  on  the  policy  he  could  then  bring  such 
arrears  into  account,  subject  to  the  usual  restrictions.  The  case 
is  not  yet  fully  reported,  but  a  remark  by  Lord  Robertson, 
implying  that  the  real  question  to  be  ascertained  was  by  how 
much  the  Appellant's  income  had  been  diminished  in  respect  of 
his  assurance,  may  be  placed  on  record.  Taking  all  the  Courts 
together,  two  Judges  have  been  in  favour  of  allowing  the  deduction 
of  the  full  premium,  and  eight  against  allowing  it. 


Abstract  of  the  Discussion". 

Mr.  A.  D.  Besant  thought  that  anyone  who  had  carefully 
studied  the  paper  would  feel  a  deep  debt  of  gratitude  to  the  author 
for  having  epitomized  the  leading  features  of  the  income  tax  laws, 
and  the  chief  decisions  that  had  been  given  in  the  Courts  in  regard 
to  their  bearing  upon  assurance  companies.  The  subject  was  a  most 
difficult  and  confusing  one,  and  hitherto  the  materials  for  studying 
it  as  a  whole  had  not  been  easily  available,  but  the  paper  gave  exactly 
what  was  wanted,  and,  in  addition,  a  most  valuable  record  of  the 
existing  condition  of  the  law.  In  the  few  remarks  he  had  to  make 
he  would  follow  the  author  in  dealing  first  of  all  with  some  points  of 
detail,  and  then  with  the  main  question  as  to  what  basis  should  be 
used  for  assessing  the  tax.  Turning  first  to  page  300,  where  the 
author  dealt  with  the  allowance  on  a  single  premium,  although  the 
word  used  in  the  Act  was  "annual  ",  he  could  confirm  what  Mr.  Faulks 
had  said,  because  in  his  own  office  he  had  had  a  correspondence  with 
the  Board  of  Inland  Revenue,  who  admitted  that  abatement  might 
be  claimed  in  respect  of  a  single  premium,  provided,  of  course,  that 
the  abatement  did  not  exceed  one-sixth  of  the  whole  year's  income. 
Turning  next  to  a  much  more  important  question,  the  author  dealt  in 
section  {d)  with  the  subject  of  the  abatement  on  "  half-credit "  or 
discounted-bonus  policies.     He  felt  a  certain  amount  of  diffidence  in 
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dealing  with  the  question,  on  account  of  the  case  of  Hunter  v.  the 
King  being  pending  in  the  House  of  Lords ;  but  he  thought  it  might 
be  interesting  to  the  meeting  if  he  (Mr.  Besant)  mentioned  that  in  the 
otBce  with  which  he  had  tlie  honour  to  be  connected  they  had.  issued 
discomited-bonus  policies  for  10  or  12  years,  where  only  75  per-cent. 
of  the  ordinary  with-profit  premiums  were  paid  in  cash  and  the  odd 
25  per-cent.  of  the  premium  remained  as  a  debt.  At  the  outset  the 
income  tax  authorities  only  allowed  abatement  in  respect  of  the 
reduced  premiums,  75  per-cent.,  and  said  that  when  a  bonus  was 
declared  they  would  deal  with  the  question  of  the  other  25  per-cent., 
but  would  not  decide  anything  definitely  at  the  time.  In  1897, 
when  the  first  bonus  was  declared  upon  the  policies,  the  company 
claimed  abatement  on  behalf  of  their  assured  in  reference  to  the 
past  five  quarter  premiums  which  had  been  paid  up  by  the  declaration 
of  the  bonus.  First  of  all  the  authorities  said  "No  you  cannot 
have  any  abatement  at  all  in  respect  of  those  past  payments."  A 
long  correspondence  ensued,  and  after  nearly  a  year  the  company 
managed  to  secure  abatement  on  the  whole.  They  could  only  get 
the  abatement  on  -what  was  paid  in  cash  year  by  year;  but  when  the 
five  deferred  instalments  were  discharged  by  the  application  of  a 
bonus,  then  the  abatement  allowance  was  claimed  in  respect  of  them 
in  that  particular  year.  That  decision  held  good  until  1902,  when 
one  of  the  policyholders  made  the  usual  claim.  A  certificate  was 
sent  to  him  stating  that  the  payment  had  been  actually  made,  and 
the  Board  of  Inland  Eevenue  absolutely  refused  to  allow  anything  at 
all.  The  company  therefore  took  the  question  up  once  more,  but 
"  Hunter  i-.the  King"  had  then  gone  into  the  first  Court  and  nothing 
could  be  done  one  way  or  the  other :  the  Inland  Revenue  authorities 
would  not  allow  the  abatement,  which  they  had  allowed  for  five  years 
before;  and  as  "Hunter  v.  the  King"  was  still  going  on  they  remained 
in  the  unfortunate  position  of  being  unable  to  tell  the  policy- 
holders on  what  basis  they  could  claim  abatement.  As  a  matter  of 
fact,  he  believed  surveyors  in  different  parts  of  the  country  dealt  with 
the  matter  in  different  ways,  some  allowing  it  on  the  full  tabular 
amounts,  but  most  of  them  only  allowing  it  on  the  75  per-cent. 
actually  paid.  He  thought  possibly  other  members  present  might  be 
able  to  shed  some  more  light  on  the  question,  and  be  able  to  render 
help  ;  but  he  did  not  expect,  until  "Hunter  v.  the  King"  was  finally 
settled  that  any  definite  decision  would  be  given.  A  very  interesting 
point  was  the  general  question  of  the  ethics  of  the  abatement 
system,  as  to  whether  it  should  be  allowed  at  all.  Mr.  Bailey  many 
years  ago  set  out  the  objections  on  that  point  very  fully  ;  but,  what- 
ever the  objections  might  have  been  then,  they  had  been  enormously 
strengthened  since  b}'  the  increasing  number  of  endowment  assurances 
which  were  now  effected,  more  especially  as  so  many  of  the  endowment 
assurances  were  for  short  terms  of  years.  He  wished  to  mention 
that,  as  far  as  he  could  see,  while  the  abatement  system  held,  the 
life  assurance  companies  of  this  country  enjoyed  a  measure  of 
protection  which  no  other  British  industry  did.  As  to  the  main 
question  of  the  basis  upon  which  income  tax  ought  to  be  assessed,  he 
thought  they  ought  to  clear  their  minds  very  definitely  as  to  what 
was  the  law  of  the  land  upon  the  one  side,  and  what  might  be  their 
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own  individual  opinions  of  what  was  fair  and  equitable  on  the  other. 
In  regard  to  the  law  of  the  land,  he  thought  the  author  had  set  it 
out  so  fully  that  he  could  not  say  much  more  about  it,  but  he 
thought  he  might  epitomize  it.  In  the  case  of  "  Last  v.  the  London 
Assurance  Corporation  ",  he  thought  the  general  practice  seemed  to 
have  been  settled  that  in  the  case  of  a  mixed  company  the  profits 
were  to  be  the  basis  of  the  taxation  ;  and,  of  course,  if  the  profits 
were  less  than  the  interest  income  of  the  company  then  the  interest 
became  the  basis.  Then  in  the  case  of  the  "  Clerical,  Medical  and 
General  v.  Carter"  it  was  decided  that  interest  qua  interest  was 
taxable.  Putting  those  same  facts  in  other  words,  he  thought  they 
had,  as  the  result  of  those  two  judgments,  a  definite  assurance  that, 
in  the  first  place,  all  interest  was  taxable,  and  secondly,  that  if  the 
total  surplus  or  profits  of  the  company  exceeded  the  interest,  then 
tax  must  be  also  paid  upon  such  excess.  That  seemed  to  be  the 
law  as  it  stood  to-day.  He  had  not  overlooked  the  fact  that  the 
decision  in  the  case  of  "  New  York  v.  Styles"  might  possibly  have 
modified  this  statement  of  the  law  in  the  case  of  a  mutual  company, 
but  he  must  confess  to  a  great  feeling  of  doubt  in  his  own  mind  as 
to  whether  a  mutual  company — simply  because  it  was  a  mutual 
company — would  be  allowed  to  escape  on  that  account  from  any 
taxation  to  which  on  all  other  accounts  it  would  have  been  liable. 
He  now  came  to  the  general  question  ;  was  it  fair,  was  it  equitable  ? 
On  the  whole,  while  the  existing  laws  of  income  tax  held,  he  must 
say  he  felt  inclined  to  feel  that  it  was.  The  argument  was  somewhat 
difficult  to  put,  and  he  thought  perhaps  he  could  make  his  meaning 
more  clear  if  he  took  a  definite  concrete  example  of  a  somewhat 
extreme  nature.  Supposing  a  life  insurance  company  invested  the 
whole  of  its  funds  in  purchasing,  say,  an  electric  lighting  company 
or  some  trading  concern,  then  at  the  end  of  the  year  the  balance 
sheet  of  that  company  would  show  a  certain  amount  of  profit 
resulting  from  the  trading  of  the  year,  and  the  Government  would 
naturally — and,  as  he  thought,  equitably — claim  tax  upon  that 
amount,  which,  in  the  ordinary  way,  w^ould  be  divided  in  the  form  of 
dividends.  He  could  not  see  what  avail  it  would  be  to  argue 
against  the  Government  that,  because  the  life  insurance  company 
employed  such  dividends  for  its  own  purposes  in  its  own  business,  the 
Government  should  thereby  be  debarred  from  getting  as  much  income 
tax  as  it  would  otherwise  have  had.  Putting  the  case  in  general  terms, 
the  mere  payment  of  interest  to  anybody  implied  the  making  of 
interest  'profits  liable  as  such  to  taxation,  and  the  subsequent 
employment  of  such  interest,  it  seemed  to  him,  did  not  affect  the 
question.  He  thought  most  present  would  agree  with  what  the 
author  mentioned  near  the  end  of  the  paper,  that  perhaps  it  would 
be  better  to  submit  to  the  evils  they  had  in  the  taxation  of  their 
interest  less  worse  things  befell  them.  Even  Mr.  Newbatt,  although 
he  argued  so  sturdily  that  the  surplus  should  be  the  basis  of  taxation, 
gave  them  a  most  solemn  warning  that  even  if  they  won  that 
contention  in  the  Courts  they  were  still  open  to  attack,  because  new 
legislation  might  be  at  once  brought  into  force  which  would  destroy 
the  whole  advantage  which  had  been  purchased  with  so  much 
difficulty  by  legal  action. 
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Mr.  A.  H.  Bailey  said  he  had  read  the  paper  with  great  interest, 
because  it  gave  a  summary  of  the  decisions  of  various  Courts  on 
different  points.  The  real  question  whicli  concerned  the  Institute 
was  that  if  the  Commission  mentioned  in  the  paper  was  eventually 
formed,  the  members  of  the  Institute  should  frame  .some  opinion  of 
their  own  to  lay  before  the  Commission,  as  to  what  changes  should 
be  made.  One  matter  which  had  particularly  stiiick  him  during  his 
long  experience  Avas  the  absurdity  of  allowing  an  abatement  of  the 
premium.  He  thought  the  Institute  might  obtain  some  statistics  of 
claims  as  to  the  amounts  that  were  paid  to  the  families  of  the  persons 
whose  lives  were  assured  and  the  amount  that  was  paid  to  creditors. 
If  those  figures  were  obtained  for  two  or  three  years,  he  thought  it 
would  be  of  great  advantage.  Assignments  for  marriage  settlements 
must  be  distinguished  from  others;  but,  speaking  from  an  experience 
of  fifty  years,  he  believed  it  would  be  found  that  more  money  was 
paid  to  creditors  than  to  the  families  of  persons  whose  lives  were 
insured.  If  those  figures  were  obtainable,  it  would  be  a  strong 
argument  for  showing  that  the  absurdity  of  allowing  the  deductions 
should  cease,  and  perhaps  the  Government  might  be  disposed  to 
carry  his  suggestion  out,  because  it  would  really  increase  their 
revenue.  The  curious  part  of  the  matter  was,  that  whereas  they 
allowed  the  deduction  from  the  premium  a  man  paid,  as  soon  as  he 
was  dead  all  his  capital  was  taxed  under  the  Estates  Duties  Act.  He 
thought  what  was  urgently  needed  was  a  change  in  the  different  rates 
of  tax  that  were  levied  on  the  different  schedules.  It  was  not  right 
that  schedules  D  and  E  should  be  paid  at  the  same  rate  as  schedules 
A  and  C,  and  reform  was  urgently  needed  in  that  respect. 
Scientific  finance  was  eminently  the  profession  of  actuaries,  and 
he  thought  they  might  do  a  great  deal  if  they  considered 
the  matter,  and  placed  before  the  public  a  more  just  method  of 
levying  direct  taxes. 

Mr.  J.  B.  Gii.LTSON  said  he  had  recently  taken  out  a  few 
particulars  in  relation  to  the  Income  Tax  Acts  of  the  different 
Australian  States,  and  he  thought  some  of  those  States  had  attempted 
to  solve  one  or  two  of  the  difficulties  mentioned.  On  page  298  the 
clause  of  the  Act  in  regard  to  the  abatement  of  life  insurance 
premiums  was  given,  and  the  companies  were  specified  whose  policy- 
holders were  'entitled  to  that  abatement.  Unfortunately,  Colonial 
companies  were  not  included.  In  reference  to  abatements,  he  found 
that  in  the  State  of  New  South  Wales  there  was  an  abatement 
allowed  up  to  £50,  i£  the  premiums  for  insurance  were  on  the  man's 
own  life,  or  on  the  life  of  his  wife,  or  for  a  deferred  annuity,  or  for 
other  provision  for  wife  and  children,  or  for  a  fidelity  or  guarantee 
bond.  In  the  State  of  Victoria  there  was  an  abatement  up  to  £50 
allowed  from  the  taxable  income  of  the  amount  of  the  premiums 
paid  on  any  insurance  on  his  own  life  for  his  own  benefit,  or  for  the 
benefit  of  his  wife  and  children,  with  any  company  carrying  on  the 
business  of  life  assurance  in  Victoria.  In  Queensland  there  was  an 
abatement  up  to  £50  in  respect  of  any  policy  of  insurance  on  his  own 
life  or  the  life  of  a  child,  or  for  the  benefit  of  wife  and  children.  In 
South  Australia,  so  far  as  he  could  learn,  there  was  no  abatement; 
in  Tasmania  there  was   no   abatement;    and  in  Western  Australia 
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there  was  no  income  tax.  He  wished  to  draw  attention,  first  of  all, 
to  the  fact  that  there  was  no  distinction  made  in  the  three  first- 
mentioned  States  in  regard  to  English  companies.  There  were 
several  English  companies  which  did  business  in  Australia,  or  rather, 
he  might  say,  had  done  business  in  the  past,  and  they  had  a  large 
number  of  policies  in  existence,  but  it  was  of  no  consequence  to  the 
Government  there  whether  the  policies  were  with  an  English, 
American,  or  Colonial  company:  the  man  who  paid  the  premium 
received  (for  the  purpose  of  encouraging  thrift)  the  abatenaent;  and 
if  the  system  of  abatement  was  continued  in  this  country  that  was 
the  principle  he  would  like  to  see  adopted.  In  several  of  the  States, 
until  quite  recently,  mutual  life  assurance  companies  were  entirely 
exempt  from  taxation  by  way  of  income  tax.  In  the  State  of  New 
South  Wales  they  were  exempt  in  every  way,  except  as  regards 
income  from  mortgages;  and  he  had  no  doubt  there  were  certain 
cases  there  where,  if  they  were  taxed  upon  profits,  it  would  be  larger 
than  the  interest  on  the  mortgages.  In  the  State  of  Victoria  until 
1903  they  were  entirely  exempt  from  all  taxation;  they  were  also 
exempt  from  putting  receipt  stamps  on  the  receipts;  indeed,  in  every 
way  the  mutual  life  insurance  companies  had  been  treated  as  being 
friendly  societies  for  the  benefit  of  the  people.  The  average  sum 
assured  was  comparatively  small,  roughly  about  £240  or  £250  per 
policy,  and  it  was  recognized  by  the  Legislature  that  life  offices  were 
institutions  which  deserved  some  consideration,  and  they  were  therefore 
practically  exempted  from  taxation  in  any  shape  or  form.  But,  in 
consequence  of  the  desire  to  obtain  a  little  more  money  for  the 
revenue,  in  1903  life  insurance  companies  were  compelled  to  pay  a 
tax  under  the  Income  Tax  Act.  The  maximum  tax,  the  produce  of 
property,  was  Is.  4>d.  in  the  £,  but  the  life  insurance  companies  were 
charged  Is.  in  the  £  on  30  per-cent  of  their  premium  income — 
evidently  an  endeavour  to  obtain  by  a  rough  and  ready  method  the 
amount  of  profit  supposed  to  be  earned;  that  was  to  say,  it  was 
practically  assumed  that  the  profits  of  the  companies  would  be 
30  per-cent  of  theii'  premium  income,  and  they  were  taxed  at  the 
rate  of  \s.  per  £  on  it.  In  Queensland  the  incomes  of  mutual  life 
insurance  companies  were  exempted.  In  South  Australia  mutual 
life  insurance  companies  paid  on  their  periodical  surplus.  It  was 
estimated  by  the  actuary  from  year  to  year  between  one  investigation 
and  another,  and  when  the  investigation  took  place,  and  the  actual 
amount  was  ascertained,  an  adjustment  was  made.  In  Tasmania, 
the  life  insurance  companies  paid  Is.  in  the  £  on  20  per-cent  of  their 
premium  income.  In  Western  Australia — this  might  perhaps  not  be 
considered  an  income  tax — the  life  assurance  companies  paid  1  per- 
cent on  the  premiums  received.  With  regard  to  the  rates  of  tax,  in 
New  South  Wales  the  rate  of  tax  was  Qd.  in  the  £  all  round,  with  an 
abatement  of  £200.  In  Victoria,  the  tax  was  divided  under  two 
heads — income  from  personal  exertion,  and  income  produced  from 
property.  The  tax  started  under  the  heading  "  Income  from  Personal 
Exertion"  at  4id.  in  the  £  up  to  £500,  with  an  abatement  of  £100; 
from  £500  to  £1,000  it  was  5^.;  up  to  £1,500  it  was  Qd.;  up  to 
£2,000,  Id.;  and  over  £2,000,  Sd.  in  the  £.  Income  which  was 
produced  from  property  was   charged  double  the  above-mentioned 
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rates.  That  was  in  1903 — since  then  he  believed  some  reduction 
had  been  made  on  income  from  personal  exertion.  Incomes  not 
exceeding  £125  wei'e  exempted.  In  Queensland  there  was  an  income 
tax  on  individuals  up  to  £100  a  year  of  10s.,  up  to  £150  of  £1, 
above  £150  £1  for  the  £150,  and  on  the  remainder  Qd.  per  £  from 
personal  exertion  and  Is.  in  the  £  from  property.  In  South 
Australia,  fi-om  personal  exertion,  up  to  £800  a  year  it  was  ^\cf., 
above  £800  a  year  "Jd.;  from  property  up  to  £800  it  was  9(7.,  and 
above  £800,  U.  l\d.  There  was  an  abatement  of  £135  up  to  £400. 
In  Tasmania  there  was  a  tax  of  Qd.  from  personal  exertion  and  \s. 
from  property.  In  Western  Australia  there  was  no  tax.  In  Xew 
Zealand  income  tax  was  levied  on  all  incomes  above  £300  at  the  rate 
of  Qd.  in  the  £  on  the  first  taxable  £1,000,  and  Is.  in  the  £  over 
£1,000.  Life  assurance  premiums  up  to  £50  allowed  as  abatement. 
Life  assurance  companies  did  not  appear  to  be  liable  for  income  tax 
on  either  interest  or  profits,  but  they  paid  a  license  fee  and  graduated 
land  tax  on  mortgages  and  landed  property. 

Mr.  J.  Douglas  Watsox  said  he  would  confine  himself  to  a 
point  connected  with  the  abatements  allowed  for  life  premiums.  He 
was  surprised  to  see  in  the  paper  that  the  author  suggested  that 
these  abatements  had  been  allowed  as  a  means  of  encouraging  life 
assurance.  He  had  always  understood  from  the  works  of  economists 
such  as  Mill  and  McCulloch  that  the  abatements  were  made  with  a 
view,  if  possible,  to  meeting  the  difference  in  the  quality  of  incomes 
arising  from  personal  exertions,  and  from  invested  capital.  He  had 
therefore  taken  the  trouble  to  look  at  the  debates  which  took  place 
when  the  tax  was  originally  introduced,  and  he  found  the  question 
was  mainly  debated  on  the  alleged  necessity  for  distinguishing 
between  these  two  kinds  of  incomes.  In  1798,  he  did  not  find  any 
reference  to  hfe  assurance,  but  subsequently  in  1842,  when  the 
income  tax  was  again  imposed,  he  found  that  one  of  the  speakers, 
Sir  William  James,  made  the  following  remarks :  "  A  graduated 
"  scale  would  be  liable  to  objection,  though  he  thought  some  allowance 
"  ought  to  be  made  in  the  case  of  incomes  arising  from  professions. 
"  Suppose  the  case  of  a  man  with  £400  a  year  arising  from  land,  he 
"  had  not  the  same  anxiety  for  making  a  provision  for  his  family  as  a 
"  professional  man.  Suppose  the  latter  also  had  an  income  of  £400, 
"  but  out  of  that  he  paid  £60,  £70  or  £100  as  an  insurance  upon  his 
"  life,  in  his  opinion  that  portion  of  his  income  ought  to  be  exempted 
"  from  taxation."  He  did  not  find  anywhere  in  the  debates  any  sign 
of  a  desire  on  the  part  of  the  Legislature  to  benefit  life  assurance,  but 
rather  of  an  attempt  by  allowing  these  abatements  to  equalize  these 
two  sources  of  income,  or  in  other  words  to  make,  by  taxation,  two 
different  classes  of  people  equal,  which  personally  he  considered  an 
unsound  use  of  fiscal  imjjositions. 

Mr.  C.  D.  HiGHAM  thought  it  might  be  of  interest  to  the 
meeting  if — carefuUy  avoiding  any  argument  as  to  a  matter  suh 
judice — he  mentioned  the  broad  fact  that  was  being  fought  in 
"Hunter  v.  the  King",  for  the  case  had  been  practically  naiTowed 
to  the  point  whether,  if  a  man  found  cash  for  a  portion  of  his 
premium,  and  borrowed  the  rest,  he  had  "  paid  "  the  whole  premium 
or  not.     The  Crown  maintained  that  he  had  not  if  he  had  bon-owed 
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part  from  the  office ;  admitting,  it  was  miderstood,  that  if  he  had 
borrowed  from  liis  banker,  or  father,  or  some  other  insurance 
company,  he  had  "paid"  it,  but  not  if  he  had  borrowed  from 
tlie  office  itself,  at  any  rate  if  on  the  ix)licy  in  question. 
Everything  had  been  done  to  get  the  hearing  in  the  House  of 
Lords  expedited,  but  he  had  been  informed  recently  that  it  could 
not  come  on  before  February.  The  decision  did  not  concern 
any  one  company,  or  any  special  policies,  but  all  the  many 
occasions  on  which  a  man  borrowed  part  of  a  premium  from 
the  company  which  had  issued  the  policy.  Mr.  Besant  had  spoken  of 
protection.  He  did  not  think  it  could  be  called  protection  because 
the  premiums  of  American  life  offices  were  not  allowed  the  rebates  in 
respect  of  income  tax,  for  the  authorities  made  the  distinction  that 
the  whole  of  the  interest  of  those  companies  had  not  been  subject  to 
tax  here  ;  and  he  agreed  with  Mr.  Watson,  that  these  allowances 
were  not  because  of  any  desire  to  encourage  life  assurance.  He  had 
previously  mentioned  to  the  Institute  his  own  theory  that  personal 
incomes  under  Schedules  D  and  E  ought  to  have  one-sixth  knocked  off 
before  taxation,  just  as  with  the  rateable  value  of  a  house,  there  was 
a  one-sixth  deduction  for  repairs  ;  and  he  was  then  in  correspondence 
with  the  Chancellor  of  the  Exchequer  on  the  subject,  so  that 
whatever  was  done,  or  not  done,  the  Chancellor  would  know  what  the 
views  of  some  of  them  were.  With  regard  to  the  relative  amomits 
paid  to  assignees  and  to  the  family,  Mr.  Bailey  would  agree  with  him 
that  that  depended  very  much  on  the  office.  He  was  very  glad  the 
author  had  stated  the  advantages  as  to  the  tax  which  offices  with  fire 
and  life  and  other  businesses,  obtained  as  against  offices  for  life 
assurance  only.  He  wished  the  authorities  would  decide  to  tax 
profit,  because,  if  that  was  done,  he  thought  they  would  be  able  to 
prove  that  a  mutual  life  office  did  not  make  any  profit  at  all  except 
on  any  non-participating  business.  If  a  man  gave  his  clerk  £50,  out 
of  which  to  pay  his  premium,  and  told  him  to  bring  back  the  balance, 
he  did  not  call  that  balance  profit,  but  change ;  and  when  a  man  was 
charged  a  premium,  with  avowedly  a  portion  to  come  back,  that  was 
not  profit  either.  There  was  much  to  be  said  for  the  author's 
position  of  being  content  with  the  present  arrangement  for  fear  of 
getting  something  worse,  but,  if  there  were  a  change,  they  would 
make  a  brave  fight  to  show  that  mutual  life  assurance  did  not  make 
profit  at  all. 

Mr.  H.  W.  Maxly  wished  to  refer  to  one  point  mentioned  in  the 
paper  in  connection  with  the  question  of  interest  obtained  from 
bankers  on  deposits.  The  bankers  themselves  did  not  deduct  income 
tax  from  the  interest  which  they  paid,  nor  when  they  received  any 
interest  did  they  allow  the  income  tax  off  it.  It  being  the  business 
of  bankers  to  deal  with  money  they  were  excluded,  so  fai'  as  their 
business  was  concerned,  from  the  Income  Tax  Acts,  which  seemed 
to  be  quite  right.  The  point  raised  was  the  following.  His 
company  had  received  interest  from  money  deposited  with  the 
bankers,  from  which  income  tax  was  not  deducted ;  on  the  other 
hand,  they  bad  paid  interest  upon  loans  obtained  from  the  bankers, 
which  interest  was  paid  in  full.  He  was  asked  to  make  a  return  of 
the  amount  of  interest  which  had  been  paid  to  the  office  on  which 
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income  tax  bad  not  previously  been  deducted,  and  be  claimed  to  set 
against  tbat  tlie  interest  wbicb  he  bad  paid  in  full,  but  was  informed  bj 
the  Income  Tax  Surveyor  tbat  be  could  not  do  tbat.  He  then  saw  the 
Inspector  upon  the  matter,  who  pointed  out  to  bim  the  clause  in  the 
Act,  which  said  that  the  income  tax  must  be  paid  on  all  the  interest 
received  in  full  vAthout  any  deduction  icliatever.  The  Inspector 
added  that  the  next  time  there  was  an  alteration  in  the  Act  perhaps 
they  might  get  the  authorities  to  take  a  different  view  of  the  matter, 
but  for  the  time  being  he  could  not  allow  the  deduction. 

Mr.  A.  Letixe  thought  that  if  the  Commission  in  regard  to  the 
amendment  of  the  Income  Tax  Acts  was  appointed,  it  might  be 
desirable  for  the  Institute  to  point  out  to  them  a  method  by  wbicb 
the  Inland  Revenue  authorities  could  considerably  increase  the 
present  income  obtainable  from  the  income  tax.  A  very  large 
portion  of  the  income  tax  which  was  retained  by  borrowers  from  life 
offices  never  got  to  the  Inland  Revenue  Office  at  all.  For  instance, 
income  tax  retained  by  policyholders,  with  incomes  below  £160,  on 
the  interest  of  a  large  number  of  small  policy  loans  was  neither 
received  in  the  life  office  nor  by  the  Crown ;  and  if,  therefore,  so  far 
as  regards  the  interest  on  the  mortgages,  and  on  policy  loans,  and  other 
loans  made  by  life  offices,  the  Inland  Revenue  were  to  change  the 
method  of  collection,  so  as  to  make  the  life  office  receive  the  interest 
in  full,  and  at  the  end  of  each  year  account  for  the  income  tax, 
he  thought  the  Inland  Revenue  would  gain  considerably  by  the 
change. 

Mr.  J.  II.  Baenes  expressed  surprise  at  the  statement  made  by 
Mr.  Manly  with  reference  to  the  action  of  the  Commissioners  in  the 
case  referred  to,  because  he  knew  tbat  another  Commissioner  living 
not  very  many  hundred  yards  away  took  a  different  view  of  the  Act, 
and  applied  for  the  tax  upon  the  amount  of  interest  received  in 
excess  of  the  amount  tbat  was  paid.  He  did  not  know  that  in  the 
particular  case  mentioned  a  rebate  was  ever  obtained  when  the 
amounts  paid  to  and  fro  went  the  other  way ;  but  there  seemed  every 
reason  why  the  interest  that  was  paid  to  the  bankers  should  be 
allowed  to  be  deducted  from  that  received  when  reckoning  the  tax. 
The  policyholder,  for  example,  was  allowed  to  deduct  his  income  tax 
in  paying  the  premium  to  the  office,  and  the  provisions  of  the  Act 
which  allowed  tbat  deduction  should,  in  the  same  way,  allow  the  life 
office  to  deduct  the  income  tax  from  the  payment  made  to  the 
banker.  For  certain  reasons  that  course  was  not  found  convenient, 
but  the  tax  should  be  recoverable  by  the  payer  of  interest,  who  was 
obviously  as  much  entitled  to  deduct  the  tax  from  his  interest 
payment  as  any  other  borrower. 

Mr.  II.  E.  W.  LuTT  said  that,  reverting  to  Mr.  Bailey's  idea  as  to 
the  deduction  of  the  tax  allowed  on  life  assurance  premiums,  it  seemed 
to  him  that  whatever  was  the  origin  of  the  allowance  it  was  generally 
now  regarded  as  an  encouragement  to  thrift.  If  the  tax  was  taken 
on  the  premiums  throughout,  when  the  sum  assured  was  paid  at 
death,  if  the  Government  wished  to  encourage  thrift  they  might 
possibly  allow  estate  duty  at  a  smaller  rate  on  the  policy  which  was 
payable  to  the  estate  of  the  assured,  and  then  all  the  trouble  connected 
with  assignees  would  be  obviated. 
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Mr.  F.  B.  Wtatt  hoped  that  a  suggestion  made  by  Mr.  Faulks 
near  the  end  of  the  paper  would  not  be  allowed  to  drop — namely,  "In 
"  any  event  it  is  to  be  hoped  that  all  offices,  whether  proprietary  or 
"  mutual,  and  whether  life  only,  or  fire  and  life,  would  be  able  to  agree 
"  to  some  uniform  course  of  procedure  in  the  event  of  its  being  possible 
"  to  bring  the  subject  of  their  taxation  before  the  Commission."  He 
had  heard  that  the  Commission  referred  to  was  not  likely  to  be 
shelved  altogether,  and  therefore  hoped  the  Council  would  bear  the 
subject  in  mind,  and  be  prepared  to  get,  if  possible,  delegates  appointed 
to  the  Commission,  so  that  the  views  of  insurance  companies  could  be 
properly  expressed.  There  were  some  matters  which  the  author  had 
not  touched  upon  in  regard  to  income  tax.  The  first  was  the  fact 
that  income  tax  was  supposed  to  be  payable  in  advance.  Merchants 
and  traders  were  called  upon  to  make  estimates  of  their  income,  but 
he  thought  the  country  should  not  have  to  depend  too  much  on  the 
honesty  of  the  trader.  The  country  lost  many  thousands  of  pounds 
by  people  making  estimates  based  on  the  average  of  the  previous  five 
years.  If  the  Government  could  get  rid  of  the  plan  whereby  income 
tax  was  payable  in  advance,  and  make  it  payable  on  the  actual  fact,  it 
would  be  a  great  improvement.  The  trader  at  the  end  of  the  year 
should  make  a  declaration  as  to  what  his  profits  were.  If  he  had  not 
made  any  profit,  but  had  lost,  he  would  be  allowed  to  carry  his  account 
on  to  future  years.  That  was  a  mere  suggestion,  which,  he  admitted, 
was  rather  a  big  one.  The  next  point  he  wished  to  refer  to  was  to  a 
change  in  the  rate  of  income  tax.  When  the  rate  changed,  the 
Chancellor  of  the  Exchequer  should  suggest  some  good  working 
principle,  because  the  Inland  Revenue  authorities  did  not  agree.  He 
would  mention  a  case  to  illustrate  his  meaning.  There  were  two  local 
authorities,  one  in  the  North  and  one  in  the  South,  dealing  with  his 
company.  The  company  deducted  income  tax  in  accordance  with  the 
instructions  issued,  but  the  local  authorities  took  opposite  views.  The 
company  forwarded  copies  of  the  instruction  which  had  been  received 
from  the  Inland  Kevenue,  and  one  of  the  local  authorities  sent  it 
back  with  a  copy  of  a  letter  received  from  the  Department  exactly 
stultifying  what  the  printed  order  said.  His  company  had  been  in 
the  habit  of  borrowing  money  from  their  bankers  nearly  every  year, 
they  had  also  large  amounts  on  deposit,  and  he  had  filled  in  the 
return  as  follows  :  The  amount  of  interest  received  from  the  bankers 
was  so  much ;  the  amount  they  had  paid  on  a  temporary  advance 
was  so  much;  the  balance  was  so  much,  on  which  they  were  assessable, 
and  that  had  always  been  accepted.  During  the  year  he  had  had  the 
difficulty  that  the  interest  paid  on  loans  greatly  exceeded  the  interest 
received  from  deposits,  so  he  made  a  note  on  the  return  that  not  only 
was  nothing  payable,  but  the  company  were  entitled  to  a  refund  of 
income  tax,  and  that  the  company  applied  for  it.  The  surveyor 
replied  that  he  was  very  glad  the  company  were  going  to  do  so,  but 
that  he,  as  surveyor,  had  no  instructions  or  authority  to  make  any 
return. 

Mr.  T.  Gr.  AcKLAND  thought  the  tendency  of  the  paper  was  rather 
to  take  the  legal  view,  and  to  support  the  legal  decisions — no  doubt 
most  properly — and  frequently  in  the  direction  that  would  be  least 
favourable  to  the  actuary  and  the  insurance  companies.     With  regard 
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to  the  abatement  on  premiums,  he  supposed  it  might  be  understood, 
although  the  author  did  not  tell  them  so  specifically,  that  Government 
assurances  shared  with  other  assurances  in  the  premiums  being 
subject  to  abatement.  He  could  confirm  the  remark  that  an  accident 
policy,  including  payment  in  the  event  o£  fatal  accident,  had  been 
admitted,  though  rather  reluctantly,  as  subject  to  the  abatement, 
and  also  that  an  endowment  on  a  child's  life  had  not  been  so 
admitted,  after  some  little  correspondence  and  discussion.  He 
believed  also  that,  in  the  case  of  endowment  assiirances,  the  authorities 
held,  and  no  doubt  rightly,  that  the  element  of  whole-life  assurance 
in  the  combined  assurance  was  alone  subject  to  the  abatement,  and 
that  the  premium  had  to  be  divided  up  for  this  purpose.  With 
regard  to  single  premiums,  it  appeared  to  him  that,  from  the  actuary's 
point  of  view,  it  was  inequitable  that  the  single  premium,  paid  in  one 
sum  in  a  particular  year,  should  be  subject  to  the  condition  that  it 
must  not  exceed  one-sixth  of  the  taxable  income  of  the  person 
paying  it.  He  should  have  thought  that  equitably  the  single 
premium  should  be  distributed  over  lifetime,  and  the  annual  equivalent 
accepted  if  within  the  assigned  limit.  The  difficult  point  of 
annuities  was  dealt  with  very  fully  by  the  author,  who  had  laid 
before  the  members  very  clearly  the  distinction  in  the  case  of 
terminable  annuities  and  life  annuities.  He  could  not  see  why  the 
payments  of  a  life  annuity  should  not  be  subject  to  the  same  division 
into  capital  and  interest  in  certain  cases,  as  a  term  annuity.  They 
all  knew,  for  example,  that  there  were  cases — although  perhaps  they 
did  not  very  frequently  arise — where  a  private  speculator  bought  a 
life  interest  of  a  fixed  uniform  sum  per  annum,  and  actually 
purchased  a  life  policy  with  a  portion  of  the  annuit}',  to  recoup  his 
capital  upon  the  early  death  of  the  life  tenant,  and  that  would  surely 
be  regarded  as  a  return  of  capital  in  the  strictest  sense  of  the  word. 
He  was  surprised  to  find  the  remark  in  the  paper  as  to  the  attitude 
of  the  Revenue  authorities  in  reference  to  foreign  annuitants,  and  he 
would  like  the  author  to  tell  them  his  authority  for  the  statement. 
According  to  the  paper  it  was  the  opinion  of  the  Inland  Eevenue 
authorities  that  the  tax  was  to  be  deducted  against  the  annuitant, 
whether  he  resided  within  or  without  the  United  Kingdom.  He  was 
under  the  impression  that,  consequent  upon  well-known  cases  in 
which  questions  of  annuities  were  raised,  it  had  been  decided  by  the 
Eevenue  authorities,  without  the  Courts  being  asked  to  adjudicate 
upon  the  matter,  that  the  question  of  foreign  annuitants  was  not  to 
be  so  raised.  It  certainly  seemed  to  be  inequitable  that  a  company 
paying  large  annuities,  in  Italy,  for  instance,  where  the  annuitant 
was  subject  to  a  considerable  tax,  approximately  amounting  to  20 
per-cent  of  his  income  as  returned,  should  have  to  pay  a  tax  on 
account  of  the  foreign  annuitants  which,  in  the  nature  of  things,  it 
would  be  quite  impossible  to  recover ;  and  he  was  under  the  impression 
that  the  Crown  did  not  press  that  view  ;  but  perhaps  some  change  of 
attitude  had  recently  taken  place.  With  reference  to  foreign  invest- 
ments, the  author  said  in  the  paper  :  "  Speaking  broadly,  the  eti'ect 
"  of  the  various  decisions  is  that  an  English  company  carrying  on 
'  business  abroad,  either  directly  or  by  means  of  a  sub-company,  is 
''  liable  to  be  assessed  for  income  tax."     This  passage  read  as  if  the 
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author  were  giving  the  broad  decision  referring  equally  to  a  life 
assurance  company  and  a  trading  company,  but  he  imagined  that  the 
paragraph  could  refer  only  to  a  trading  company,  because,  taken 
more  widely,  it  did  not  appear  to  be  consistent  with  what  followed. 
"With  regard  to  the  general  question,  and  what  had  been  rightly  called 
the  great  decisions  in  "Last  v.  London  Assurance  Corporation",  and 
'•Clerical,  Medical  and  General  v.  Carter",  he  thought  they  must  not 
come  to  the  conclusion  that  the  methods  followed  in  assessment  in 
those  cases  were  entirely  in  o])position  to  one  another,  and  in  this  he 
thought  Mr.  Besant  in  his  opening  remarks  agreed  with  him.  In 
the  case  of  "Last  v.  London  Assurance  Corporation",  it  was  only 
true  in  a  sense  that  the  assessment  was  on  profits.  On  the  figures 
that  were  produced  in  that  case,  it  turned  out,  after  adding  together 
the  combined  profits  of  the  fire,  life,  and  marine  offices,  that  the 
interest  which  had  already  suffered  tax  by  deduction  exceeded  the 
total  amount  of  those  profits,  so  that  the  company  did  in  the  end 
pay  on  interest,  and  presumably  (unless  the  relative  figures  were 
since  altered)  was  still  paying  the  tax  on  an  interest  basis.  In  the 
case  of  a  company  where  the  combined  profits  exceeded  the  interest, 
that  would  not  be  the  case,  but  he  imagined  that  such  a  case  would 
not  very  frequently  arise,  and  that  as  a  rule  the  taxation  might  be 
said  to  be  on  an  interest  basis,  rather  than  on  a  profit  basis.  On  the 
general  question  of  the  taxability  of  interest,  he  regretted  that  the 
case  of  "  Clerical,  Medical  v.  Carter",  was  not  carried  to  the  House 
of  Lords.  He  felt  that  there  was  a  resulting  weakness  in  the  position 
of  the  assurance  companies  relative  to  income  tax,  and  although  in 
the  view  of  the  author  and  others  interest  as  such  was  taxable,  and 
although  no  doubt  there  was  a  charging  section  in  the  Act  of  1853 
which  was,  he  supposed,  the  crux  of  the  whole  question,  one  would  have 
liked  to  have  seen  the  question  carried  forward  to  appeal,  bearing  in 
mind  that  the  House  of  Lords  had  been  disposed  to  take  such 
a  practical  and  commonsense,  and,  on  the  whole,  favourable,  view 
of  the  position  of  life  assurance  companies  relative  to  income  tax. 
He  thought  there  was  immense  force  in  the  argument  in  the  paper,  as 
to  the  position  of  the  shareholder  in  reference  to  that  matter.  It 
seemed  to  be  clear  from  the  argument,  and  from  the  figures  that  were 
set  forth  in  that  part  of  the  paper,  that  the  shareholder  in  a  life 
assurance  company  was  treated  inequitably  vmder  the  present  system 
of  taxing  interest  as  such.  The  intention  of  the  original  Income 
Tax  Acts  was  to  tax  profit  incomes  ;  and  interest  as  such,  and 
annuities  as  such,  should  consistently  only  be  subject  to  taxation  so 
far  as  they  were  of  the  nature  of  profit  income,  and  if  by 
imperfect  drafting  or  otherwise  the  wording  of  the  later  Acts  led 
to  legal  decisions  in  an  adverse  sense,  it  was  unfortunate,  and 
he  thought  inequitable,  for  the  assurance  companies  and  their 
shareholders. 

Mr.  Faulks,  in  reply,  said  he  thought  he  only  had  four  points  to 
reply  to.  Mr.  Aekland  referred  to  the  expression  "  company  "  on 
page  311.  He  meant  a  trading  company,  including  a  fire  company; 
for  instance,  as  shown  by  the  case  of  the  Norwich  Union  Fire 
Insurance  Company,  whieli  was  referred  to  in  the  same  paragraph. 
Further,    he    thought    that    in    the    case    of   an    EngHsh   life   office 
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transacting  business  abroad,  as  distinct  from  investing  abroad,  if  the 
company  were  to  be  assessed  under  the  first  case  of  Schedule  D  the 
rule  would  apply.  With  regard  to  the  statement  on  page  307,  as  to 
the  tax  on  annuities,  he  was  afraid  he  could  not  say  offhand  where 
he  obtained  the  statement  that  the  opinion  of  the  Inland  Revenue 
authorities  was  that  an  office  was  bound  to  deduct  tax  against  an 
annuitant,  even  when  he  resided  outside  the  United  Kingdom.  He 
had  several  notes  bearing  on  the  subject,  and  it  came  from  one  of 
those ;  certainly  subsequent  in  date  to  the  introduction  of  the  Act  of 
1888,  which  first  made  it  compulsory  on  offices  to  deduct  tax. 
Mr.  Wyatt  had  said  there  were  several  other  points  in  the  income 
tax  law  which  might  have  been  dealt  with.  He  had  thought  of 
referring  to  one  or  two  of  those,  more  particularly  perhaps  to  one 
question  which  ]Mr.  Wyatt  touched  upon  indirectly — the  question  of 
the  three  years'  average.  That  was  a  very  curious  thing.  For 
instance,  it  had  a  considerable  bearing  on  the  tax  on  salaries.  The 
tax  on  the  salaries  of  the  officials  of  life  assurance  companies  was 
assessed  on  the  year's  salary,  because  they  were  supposed  to  be 
holding  a  public  office,  but  he  did  not  believe  that  was  ever  the 
intention  of  the  Act.  A  public  office  was,  he  thought,  intended  to 
mean  only  an  office  in  the  Civil  Service.  The  following  curious 
result  arose — not  in  a  life  insurance  office,  but  in  a  bank.  The 
officials  of  a  private  bank  and  the  officials  of  a  joint-stock  bank  were 
taxed  as  regards  their  salaries  on  an  entirely  different  basis.  Why 
they  should  be  he  could  not  say.  One  was,  or  should  be,  taxed  on 
the  average  of  three  years ;  and  the  other  on  the  salary  for  the 
particular  year,  which  seemed  to  him  very  anomalous.  The  only 
other  point  was  the  remark  made  by  Mr.  Higham,  that  he  would 
prefer  that  offices  should  be  taxed  on  the  profit  basis,  and  that  he 
hoped  then  to  be  able  to  go  on  to  show  that  a  mutual  office  did  not 
make  a  profit.  He  thought  that  would  be  a  very  good  thing, 
provided  it  were  admitted  also  that,  so  far  as  regarded  the  life 
assurance  fund  of  a  proprietary  office,  that  life  assurance  fund  could 
make  no  profit;  otherwise  a  distinction  between  proprietary  and 
mutual  offices  would  at  once  arise,  and  that  was  one  of  the  things,  in 
his  opinion,  which  they  ought  to  keep  as  much  as  possible  in  the 
background.  The  proprietors'  share  in  the  surplus  might  be  taxed, 
but  the  policyholders'  share  of  the  surplus  in  a  proprietary  office 
should  not  be  subjected  to  taxation,  if  the  whole  surplus  in  the  case 
of  a  mutual  office  were  exempt.  (Mr.  Higham  signified  concurrence 
in  this  view). 
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On  t/ie  Graduation  of  the  Rates  of  Sickness  and  Mortality 
Presented  by  the  Experience  of  the  Mancliester  Unity  of 
Oddfellows  during  the  period  1893  97.  By  John'  Spencer, 
F.I. A. J  Assistant  Actuary  of  the  English  and  Scottish  Law 
Life  Assurance  Association. 

[Note. — It  has  been  suggested  that  the  refereuces  to  the  subject  of 
graduation  contained  on  pages  G2-3  of  the  Account  of  the  Manchester 
Unity  Experience,  1893-97,  should  be  amplified,  in  order  to  deal  with 
the  methods  of  graduation  at  greater  length  than  would  have  been 
appropriate  in  a  work  intended  primarily  for  non-actuarial  readers.  The 
following  account  has  accordingly  been  pi'epared  by  Mr.  SpEycEB,  whose 
valued  collaboration  in  this  section  of  the  work  I  am  glad  to  have  the 
opportunity  of  adequately  acknowledging. — A.  W.  Watson.] 

I. —  Rates  or  Sickness. 

J.N  cousidering  the  various  metliocls  of  graduation  open  to  us, 
we  were  impressed,  having  regard  to  the  large  number  of  series 
to  be  dealt  with,  by  the  great  facility  and  rapidity  with  which 
formulse  of  summation  can  be  applied  with  the  certainty  that  the 
results  obtained  will  conform  closely  to  the  unadjusted  facts. 
For  the  Sickness  Tables  the  summation  method  is  especially 
suitable,  since  the  average  number  of  weeks  (or  rate)  of  sickness 
at  any  age  is  necessarily  separable  for  practical  purposes  into 
"periods  of  attack'^,  e.^.,  in  the  case  of  the  Manchester  Unity 
Experience,  1893-97,  "First  3  Mouths '^  "  Second  3  Mouths'^ 
"Second  6  Months^',  "Second  12  Mouths,^'  and  "After  2 
years  '\  the  successive  values  of  each  of  which  must  form  a 
regular  series,  whilst  the  sum  of  any  two  sections  forming  a 
"period  of  attack^'  in  general  use  {e.g.,  First  6  Mouths  =  First 
3  Months  +  Second  3  Months)  must  be  equally  regular  in 
progression.  It  is  obvious  that  if  a  summation  method  be 
adopted,  and  the  same  formula  be  used  throughout,  a  combination 
of  any  two  or  more  of  the  graduated  series  will  be  itself  a 
graduated  series,  and  will,  indeed,  be  identical  with  the  result  of 
an  independent  graduation  of  the  combined  unadjusted  rates. 

A  graphic  process  independently  applied  to  each  sectional 
series  of  rates  would  doubtless  produce  entirely  satisfactory 
results  as  regards  that  series,  but  that  the  result  of  a  combination 
of  two  or  more  series  would  be  equally  satisfactory  could  hardly 
be  expected.     Examination  of  the  various  sectional  curves  did 
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not  suggest  the  existence  of  any  well-known  law  wliicli  would 
have  facilitated  the  Avork  of  graduation,  although  in  a  Memoir* 
contributed  to  Biometriha,  I  have  shown  that  from  age  20  to  age 
80  the  "All  Periods"  rate  of  Sickness  in  the  important  A.  H.  J. 
Group  (Normal  Occupations)  closely  follows  a  curve  of  the 
Makehani  type^  i.e.,  the  Force  of  Sickness  at  age  x  may  be 
expressed  in  the  form  A  +  Bc*^'. 

It  was  decided  that  the  summation  formula  to  be  adopted  for 
the  Sickness  Tables  should  have  as  restricted  a  range  as  possible, 
subject  to  its  yielding  a  sufficient  degree  of  smoothness  in  the 
graduated  results,  and  the  following,  involving  15  terms,  was 
employed  : 


320 


(  — 3M_o-f  3M_i  +  4i/o-f  3?/+i— 3m+2) 


=  ^^  !7'4mo  +  67(m_i  +  m+i)  +  46(m_o  +  m+.,)+21(m_3  +  w+3) 

+  3(m_4  +  M  +  4)— 5(m_5  +  W  +  5)  — 6(i<_6  +  M  +  6)— 3(W_;+M  +  ;)J- 
N.B. — The  symbol   S^. 4. 4  may  be  read,  first,  sum   the   series 

in  fives;  second,  sum  these  results  in  fours;  and  third,  again  sum 

these  results  in  fours. 

This  formula  may,  in  point  of  smoothness,  be  compared  with 

Mr.  J.  A.  Higham's  formula,t  though  the  range  of  the  latter  is 

greater,  17  terms  against  15. 

The  working  process  is  as  follows : — 


0) 

(2) 

(3) 

Jn^i-aduatecl 
Rate  of 
Sickness 

Divide 
by  8 
=  u 

.- 
Sum 
•  ill 
.3's 

(-1) 


W-o  +  M+i 


(5) 


(3) -(4) 


(e) 


(5) 
multiplied 
'   by3 


(7) 


(8) 


(6) +  (2) 


(9) 


Sum   p..  * ,     Sum 
Divide 


(10) 


5's 


by  40 : 


4's 


(11) 


Sum  in 

=  GraduE 

Rate 


As  regards  the  ends  of  the  Table,  it  may  be  mentioned  that 
throughout  the  rule  adopted  was  to  insert  average  rates  at  ages 
below  16.  At  the  concluding  ages  the  ungraduated  rates  tended 
to  a  constant,  and  at  the  point  at  which  by  reason  of  this  the 
graduated  series  became  unsatisfactory  the  average  ungraduated 
rate  was  substituted  for  each  age  up  to  the  limit.  This  further 
adjustment  was  only  required  as  a  rule  at  the  ages  over  90. 

*  Graduation  of  a  Sickness  Table  by  Makebam's  Hypothesis,  {Biometrika, 
vol.  iii,  p.  52). 

t  J. I. A.  xxiv,  46. 


336 


On  the  Graduation  of 


[April 


The  validity  of  the  formula  for  the  purpose  to  which  it  Avas 
applied  is  attested  by  the  following  abstracts  of  the  "  Expected '' 
and  "  ActuaP'  Weeks  of  Sickness  : — 

Absteact  "  A." 

''Whole  Society''  Sickness  Bates,  '' All  Periods''  of  Sickness 

combined. 


Ages 

Expected  weeks  of 

Sickness  by 
Graduated  Bates 

Actual  weeks  of 
Sickness 

Expected  less 
Actual 

16-  29 

30-  39 

40-  49 
50-  59 
60-  69 
70-  79 
80-  89 
90-100 

933,059 

927,348 
1,001,619 
1,244,160 
1,369,410 
1,215,861 

323,311 
10,325 

929,861 

927,532 

1,001,806 

1,245,873 

1,366,345 

1,216,835 

323,790 

10,356 

+  3,198 

-  184 

-  187 
-1,713 
+  3,065 

-  974 

-  479 

-  31 

7,025,093 

7,022,398 

+  2,695 

Abstract  "B." 


Differences  hetioeen  Actual  and  Expected  Weeks  of  Sickness    in 
each  period  of  attack  {''Whole  Society"  rates). 


Ages 

First 
3  months 

+  1,086 
-       39 
+  1,128 
+    408 
+       23 
+     256 
+      16 

Second 
3  months 

Second 
6  months 

Second 
12  months 

After 
2  years 

16-  29 
30-  39 
40-  49 
50-  59 
60-  69 
70-  79 
80-100 

Total 

Actual  Weeks 

of  Sickness 

+  1,251 

-  117 

-1,387 

-  291 

-  610 
+      67 

-  56 

-  87 
-1,394 
+     452 

-  348 
+     288 
+       85 

-  80 

+  1,299 
+     940 

-  393 

-  437 
+ 1,308 

-  622 

-  402 

-  351 
+    426 
+       13 
- 1,045 
+  2,056 

-  760 
+      12 

+  2,878 

-1,143 

-1,084 

+ 1,693 

+    351 

2,741,303 

646,694 

620,003 

658,291 

2,356,103 

The  ungraduated  rates  of  Sickness  exhibited  in  the  case  of 
the  E.F.  Group  of  Occupations  ran  somewhat  irregularly^  and  in 
this  class  it  was  found  desirable  to  employ  a  more  powerful 
summation  formula  than  that  used  in  the  graduation  of  the  other 
Sickness    Tables.      The    formula    chosen^    which^    in    point    of 
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smoothness,  compai-es  with  Mr.  G.  F.  Hardy's  Friendly  Society 
formula,*  though  the  latter  involves  17  terms  only  as  against  19 
in  the  present  case,  is  here  given  : 

S- 

u\=  ^^'(  — W_2  +  3Wo  — M+o) 
J.  /  o 

=  Y^.  :31wo  +  29(m_i  +  m+,)+24(«_2  +  m^o)  +  17(«_3  +  m+3) 

1/0 

—  3(W_;  +  W  +  ;)  — 3(»_8+M-^s)  — '''/-O+W  +  g)} 

This    formula    leads    to    a  very   simple    and    rapid    working 
process,  as  follows  : 


(1) 


(2) 


(3) 


(+) 


TT         1^1  Divide         (2) 

TJ  t  '^y  '    multiplied    K_2  +  K- 

^  ^         ,    =  K  by  3 


(i) 

(ti)           (^) 

(3)-W 

in     ^y^ 

7  s        1        = 
down     , 

(8) 


(9) 


Sum 


Sam  in 
o's 

=  Graduated 
Kate 


II. — Mortality  Tables. 

The  only  objections  to  the  summation  method  in  the  case 
of  aggregate  Mortality  Experiences  such  as  those  with  which 
we  had  to  deal  arc  : 

1.  The  inapplicability,  strictly  speaking,  of  the  process  at 

the  beginning  and  the  end  of  the  Table,  owing  to 
the  range  of  the  formula  employed ;  and 

2.  The  circumstance  (applying  to  most  of  the  summation 

formulcC  hitherto  used^  that  the  graduated  values  of 
the  function  selected  for  treatment  do  not  present 
such  a  smooth  curve  as  is  obtained  in  the  case  of  a 
table  based  on  a  mathematical  law  of  mortality,  or 
by  a  graphic  process. 

The  objection  last  mentioned  applies  especially  to  ^Voolhouse's 
formula  and,  in  a  lesser  degree,  to  that  suggested  by  Mr.  J.  A. 
Higham,  though  one  or  two  other  formulse  which  have  been 
suggested,  notably  Mr.  G.  F.  Hardy's  Friendly  Society  formula. 


*  J. I. A.  xxvii,  277. 
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ami  the  process  described  by  Dr.  Kai'U])  in  his  jjaper  appearing 
in  the  Transactions  of  the  International  Congress  of  Actuaries 
in  London  in  1898,  show  a  considerable  improvement  in  this 
respect. 

With  the  view,  however,  of  finding  a  formula  which  should 
produce  even  smoother  results  than  have  hitherto  been  possible 
in  a  mechanical  graduation,  investigation  was  made  by  the  writer 
on  the  lines  suggested  in  Mr.  G.  F.  Hardy's  paper  on  Graduation 
Formulre  {J.I. A.,  xxxii,  371),  a  valuable  contribution  to  the 
literature  of  the  subject  of  Graduation  by  summation.  In 
addition  to  those  described  above  a  number  of  formulse  were 
obtained  which  do  not  appear  to  have  been  previously  given,  the 
one  eventually  chosen  for  graduation  of  the  Mortality  Tables 
being  as  follows : 

«'„=—- {60mo  +  o7(«-i  +  w+i)  +  47(m.o  +  w+.)  +  33(u_3  +  w+3) 

—  5(m_8  +  W  +  8)  — 3(!/_y  +  W  +  9)— (m_10  4-"  +  1o)} 

This  formula,  winch  is  correct  to  third  differences  and  involves 
21  terms,  is  believed  to  be  much  more  powerful  than  any  hitherto 
given,  and  it  is  not  perhaps  too  much  to  claim  that,  in  point  of 
smoothness  of  the  results  obtained,  it  compares  very  favourably 
w^ith  the  Graphic  method,  this  circumstance  and  the  simplicity 
of  the  working  process  marking  it  out  as  specially  suitable  for 
use  in  graduating  Tables  such  as  those  with  which  we  had  to 
deal.  The  range  of  the  formula  is  somewhat  greater  than  in  the 
case  of  several  of  the  formulse  previously  employed,  a  fact 
accounting  to  some  extent  for  its  greater  power.  Superiority  as 
regards  smoothness  is  not,  however,  a  necessary  consequence  of 
wider  range. 

The  formula  may  be  written  as  follows  : 

S 
m'o=-^'(-M-3+w_i  +  2mo  +  ?'+i-«+3) 

The  following  example  of  the  working  process  may  be  of 
interest  : 
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2\-Te)'m  Formula.     Illustration  of  Working  Process. 


(1) 

(■■!) 

(3) 

(■I) 

(5) 

(0) 

(7) 

(S) 

CO 

(10) 

Age 

graduated 
1^ 

Divide 
by  7 
=  11 

Sum 

in  3'.s 

(2) +  (3) 

«-3+(r-i-3 

(4)  .-(5) 

Sum  in 

7's 

Divide 
by  5 

Sum  in 
5's 

Graduated 

qx 

=  Sum  in  5's 

cutting 
down  as  far 
as  necessary 

20 

00431 

62 

1 

00409 

58 

181 

239 

2 

00429 

61 

179 

240 

3 

00422 

60 

197 

257 

128 

129 

4 

00530 

76 

208 

284 

129 

155 

25 

00505 

72 

214 

286 

136 

150 

6 

00459 

m 

209 

275 

140 

135 

997 

199 

7 

00499 

71 

212 

283 

160 

123 

1,034 

207 

8 

00526 

75 

226 

301 

157 

144 

1,043 

209 

1,055 

9 

00563 

80 

239 

319 

158 

161 

1,069 

214 

1,101 

30 

00587 

84 

249 

333 

167 

166 

1,130 

226 

1,154 

•00582 

1 

00595 

85 

261 

346 

182 

164 

1,223 

245 

1,220 

•00614 

2 

00647 

92 

273 

365 

189 

176 

1,302 

260 

1,294 

■00648 

3 

00669 

96 

295 

391 

195 

196 

1,375 

275 

1,370 

•00682 

4 

00746 

107 

312 

419 

203 

216 

1,439 

288 

1,438 

•00716 

35 

00760 

109 

327 

436 

213 

223 

1,508 

302 

1,501 

•00749 

6 

00778 

111 

338 

449 

215 

234 

1,566 

313 

1,559 

7 

00828 

118 

350 

468 

238 

230 

1,616 

323 

1,620 

8 

00846 

121 

358 

479 

246 

233 

1,667 

333 

9 

00836 

119 

371 

490 

256 

234 

1,745 

349 

40 

00916 

131 

387 

518 

272 

216 

... 

1 

00956 

137 

413 

550 

283 

267 

2 

01014 

145 

436 

581 

280 

301 

3 

01076 

154 

461 

615 

4 

01134 

162 

477 

639 

45 

! 

01124 

161 

The  rate  of  mortality  was  the  function  selected  for  graduation^ 
the  adoption  of  q^  instead  of  4  having  the  effect  of  reducing  the 
labour  involved.  Mr.  Woolhouse  claimed  that  his  formula  should 
be  applied  to  the  numbers  living,  but  there  seems  no  practical 
objection  to  the  values  of  q^  being  used.  Indeed  Dr.  Karup  came 
to  the  conclusion  (Trans.  2nd  Int.  Act.  Congress^  p.  95)  after 
careful  investigation  in  a  particular  case,  that  the  employment  of 
qx  as  the  function  to  be  graduated  led  to  better  results  than  the 
use  of  the  values  of  /^ . 

Special  consideration  had  to  be  given  to  the  treatment  of  the 
ends  of  each  table.  In  certain  cases  at  the  beginning  of  the  table  it 
was  found  desirable  to  substitute  for  the  unadjusted  rates,  which, 
owing  to  paucity  of  data,  often  ran  irregularly,  average  rates 
obtained  by  grouping  the  observations  for  several  consecutive  ages. 
Moreover,  in  order  to  arrive  at  graduated  rates  from  age  16,  this 
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being  tlic  commencing  age  in  the  published  tables,  it  was 
necessary  to  insert  hypothetical  rates  of  mortality  foi*  ages  6 
to  15.  It  was  usually  found  that  the  adoption  at  these  ages  of 
a  uniform  value  of  q^,  corresponding  with  or  slightly  less  than 
that  used  at  age  16,  led  to  satisfactory  results,  but  when  this  was 
not  the  case  a  simple  graphic  ])rocess  was  employed  to  graduate 
the  rates  at  the  initial  ages,  a  junction  being  made  with  the 
principal  curve  at  some  convenient  point. 

As  regards  the  concluding  ages,  striking  irregularities,  due 
to  lack  of  data,  were  removed  and  appropriate  alternative  rates 
substituted,  while,  in  order  to  utilize  the  formula  up  to  the  final 
age,  a  series  of  10  hypothetical  rates  was  inserted,  commencing 
with  unity  at  the  limiting  age  and  proceeding  roughly  by  second 
differences  to  4  or  5  at  an  age  ten  years  beyond.  This  procedure 
is  of  course  quite  arbitrary,  but  reference  to  the  graduated  rates 
in  the  various  tables  at  the  concluding  ages  will  show  that 
satisfactory  results  were  arrived  at. 

It  may  be  mentioned  that,  in  applying  a  summation  formula 
to  graduate  rates  of  mortiility.  Dr.  Karup  has  suggested  the 
adoption  of  unity  as  the  quantity  to  be  inserted  at  and  above  the 
limiting  age.  This  leads  in  the  graduated  results  to  rates  of 
mortality  proceeding  by  diminishing  first  differences,  but  while 
such  rates  may  be  found  to  exist  at  ages  over  100  in  the  case  of 
a  table  based  on  Makeham's  Law  (which  of  course  places  no 
theoretical  limit  to  the  duration  of  life),  assuming  a  very  large 
radix  to  have  been  taken,  their  progress  is  unlike  that  of  the 
rates  shown  at  the  final  ages  in  most  published  tables,  and  the 
suggested  alternative  process  appears  to  lead  to  results  more  in 
accordance  with  probability.  For  the  purpose  of  graduation  by 
summation  the  successive  values  of  q^  may  be  treated  as  a  series 
of  numbers  without  particular  reference  to  their  meaning  when 
inserted  in  the  Mortality  Table,  and  from  this  point  of  view  there 
is  no  objection  to  using  terms  of  a  value  exceeding  unity. 

The  result  of  the  application  of  the  formula  above  given  to 
the  "Whole  Society"  Experience  may  be  summarized  as 
follows : — 
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Ages 

Expected 
Deaths 

Actual  Deaths 

Deviation 

Accumulated 
Delation 

16-29 
30-39 
40-49 
50-59 
60-69 
70-79 
80-89 
90  &  over 

4,501 
5,153 
6,060 
7,666 
7,553 
6,049 
2,013 
93 

4.517 
5,130 
6,072 
7,674 
7,536 
6,036 
2,035 
93 

39,093 

-16 
+  23 
-12 

-  8 
+  17 
+  13 
-22 

0 

—  5 

-16 
+   7 

—  5 
-13 
+    4 
+  17 

—  5 

—  5 

—  5 

39,088 

APPENDIX. 

Graduation  of  the   0^^  Table    by  the   2l-Term   Formula. 

In  the  pi-eceding  description  of  the  process  by  which  the 
Mortality  Tables  were  graduated,  the  statement  has  been  made 
that  the  results  arrived  at  compare  very  favourably,  as  regards 
smoothness,  with  those  obtained  by  the  use  of  the  graphic 
method,  and  that  in  this  respect  the  new  formula  is  believed  to 
be  more  powerful  than  any  summation  formula  previously  used 
for  graduation.  It  may  be  of  interest  to  apply  the  formula  to 
graduate  some  well-known  table  on  the  lines  mentioned  above. 
For  this  purpose  we  require  a  table  in  the  graduation  of  which  a 
summation  formula  is  applicable,  and,  one,  which,  at  the  same 
time,  has  already  been  graduated  by  some  other  process,  in  such 
manner  as  to  provide  a  stringent  test  of  smoothness  and  reliability. 
Obviously,  however,  a  table  based  upon  a  mathematical  Law 
of  Mortality,  such  as  Makeham's,  would  not  furnish  a  valid 
standard,  since  the  perfect  smoothness  of  the  curve,  in  a  table  of 
this  kind,  can  hardly  be  ascribed  to  the  skill  of  the  graduator. 
The  conditions  laid  down  are  admirably  met  by  the  0^^  Table,  of 
which,  fortunately,  we  have  a  graduation  by  a  master  of  the 
subject.  In  this  case,  as  Mr.  G.  F.  Hardy  says,  it  was  necessary 
to  abandon  Makeham's  formula  pure  and  simple,  and  "  the  only 
"  object  in  view  was  to  obtain  a  perfectly  smooth  curve,  and  to 
"  represent  as  nearly  as  possible  the  ungraduated  facts." 

I  have  graduated  the  0^  unadjusted  rates  of  mortality  by 
the  new  process,  and  give  in  the  following  table  the  graduated 
rates  of  mortality  for  ages  10  to  79,  together  with  the  differences 
of  the  q^.  column,  in  order  that  the  smoothness  of  the  tables 
may  be  seen.     The  table  has  not  been  continued  beyond  age  79, 
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since  fi-om    tliat    point    the    official    graduation   is  practically  a 
Makeham  curve. 

It  may  be  stated  that  the  actual  ungraduated  rates  of 
Mortality  have  been  used  throughout  for  purposes  of  the  new 
graduation,  Avith  the  exception  that  at  all  ages  below  15  the  rate 
used  was  •00327,  this  being  the  average  rate  deduced  from  the 


observations  for  ages  10  to  14. 


0^  Table. 


Graduation  by  | 

Mr.  G.  F 

Hardy's 

Graduation  b\'  | 

Mr.  G.  F 

1 
Hardy's  1 

21-TERM 

rORMULA 

Graduation 

21-TERM 

FORMULA 

Graduation    [ 

A  cm 

A 

1x 

Aj^  X  10-^ 

?^ 

Aq^y-  10' 

45 

lit 

A2^  X  10^ 

ix 

Ag'j:  X  10' 

10 

•00328 

1 

•00338 

3 

•01157 

57 

•01153 

60  1 

11 

•00329 

3 

•00341 

4 

46 

•01214 

61 

•01213 

64 

12 

•00332 

4 

•00345 

5 

47 

•01275 

69 

■01277 

68 

13 

•00336 

6 

•00350 

4 

48 

•01344 

76 

•01345 

77 

14 

•00342 

8 

•00354 

6 

49 

•01420 

85 

•01422 

82 

15 

•00350 

9 

•00360 

7   ' 

50 

•01505 

94 

•01504 

91 

16 

•00359 

10 

•00367 

8 

51 

•01599 

102 

•01595 

98 

17 

•00369 

11 

•00375 

8 

52 

•01701 

110 

•01693 

106 

18 

•00380 

13 

•00383 

9 

53 

•01811 

117 

•01799 

119 

19 

•00393 

14 

•00392 

12 

54 

•01928 

124 

•01918 

127 

20 

•00407 

15 

•00404 

12 

55 

•02052 

132 

•02045 

139 

21 

•00422 

15 

•00416 

15 

56 

■02184 

113 

■02184 

154 

22 

•00437 

15 

■00431 

15 

57 

•02327 

154 

■02338 

167 

23 

•00452 

15 

•00416 

17 

58 

■02481 

170 

■02505 

184 

24 

•00467 

14 

•00463 

18 

59 

•02651 

190 

•02689 

198 

25 

•00481 

15 

•00481 

19 

60 

•02841 

214 

•02887 

218 

26 

•00496 

17 

•00500 

23 

•  61 

•03055 

240 

•03105 

239 

27 

•00513 

19 

•00523 

21 

62 

•03295 

267 

•03344 

259 

28 

•00532 

23 

•00544 

25 

63 

■03562 

296 

•03603 

283 

29 

•00555 

27 

•00569 

26 

64 

■03858 

324 

•03886 

310 

30 

•00582 

32 

•00595 

25 

65 

•04182 

352 

•01196 

336 

31 

•00614 

34 

•00620 

28 

66 

•04.534 

381 

•04532 

368 

32 

•0064S 

34 

■00618 

29 

67 

•04915 

410 

■01900 

399 

33 

•00682 

34 

•00677 

29 

68 

•05325 

445 

■05299 

436 

34 

•00716 

33 

•00706 

32 

69 

•05770 

477 

•05735 

472 

35 

•00749 

31 

•00738 

33 

70 

•06247 

516 

•06207 

516 

36 

•00780 

32 

•00771 

33 

71 

•06763 

556 

■06723 

558 

37 

•00812 

32 

•00804 

34 

72 

•07319 

606 

■07281 

611 

38 

•00844 

36 

•00838 

39 

73 

•07925 

655 

■07892 

656 

39 

•00880 

38 

•00877 

38 

74 

•08580 

714 

•08548 

716 

40 

•00918 

42 

•00915 

41 

75 

•09294 

783 

•09264 

779 

41 

•00960 

45 

•00956 

45 

76 

•10077 

865 

•10043 

839 

42 

•01005 

48 

•01001 

47 

77 

•10942 

942 

•10882 

913 

43 

•01053 

50 

•01048 

51 

78 

•11884 

1,023 

•11795 

987 

44 

•01103 

54 

•01099 

54 

79 

•12907 

1 

•12782 
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It  will  be  conceded  that  in  point  of  smoothness  the  new 
graduated  rates  leave  little  to  be  desired^  even  as  compared 
with  Mr.  Hardy^s  exacting  standard. 

The  comparison  of  Expected  and  Actual  Deaths  in  the  case  of 
the  new  graduation  is  also  eminently  satisfactory,  as  will  be  seen 
from  the  following  table  : 

0^1  Table. 

Comparison   of   Expected  and   Actual    Deaths. 


Graduation  b^ 

21-TF,RM  Formula 

Mr.  G.  F.  Hardy's 

Gradcatiox 

•Age 
Group 

' 

Expected 

Actual 

Deviation 

Accumulated 

Deviation 

Accumulated 

Deaths 

Deaths 

Deviation 

Deviation 

10-14 

10 

10 

0 

0 

+      1 

+      1 

15-19 

98 

97 

+      1 

+    1 

-     3 

-     2 

20-24 

785 

806 

-  21 

-20 

-   40 

-  42 

25-29 

2,642 

2,615 

+   27 

+  7 

+   72 

+    30 

30-34 

5,196 

5,202 

-     6 

+  1 

0 

+    30 

35-39 

7,589 

7,557 

+   32 

+  33 

-   19 

+    11 

40-44 

9,623 

9,731 

-108 

—  75 

-131 

-120 

45-49 

11,607 

11,526 

+   81 

+   6 

+   65 

-   35 

50-54 

13,707 

13,670 

+   37 

+  43 

-  19 

-   54 

55-59 

15,542 

15,594 

-   52 

-   9 

+   26 

-  28 

60-64 

17,044 

17,093 

-   49 

-58 

+  175 

+  147 

65-69 

17,719 

17,677 

+    42 

-16 

+      2 

+  149 

70-74 

16,117 

16,150 

-   33 

-49 

-117 

+    32 

75-79 

12,241 

12,197 

+   44 

—   5 

-  27 

+     5 

In  view  of  the  satisfactory  character  of  the  new  0^  graduation, 
and  of  the  equally  good  results  obtained  in  the  case  of  the 
Manchester  Unity  Mortality  Tables,  it  is,  I  think,  clear  that, 
failing  the  applicability  of  Makeham's  Hypothesis,  the  method 
now  suggested  is  specially  suitable  for  adoption  when  one  has  to 
deal  with  an  aggregate  experience  showing  a  well-distributed  set  of 
observations,  and  it  would  appear  to  render  unnecessary  in  such 
a  case  the  skilled  labour  involved  in  the  use  of  the  gi-aphic 
method.  As  regards  smoothness  of  results  obtained,  the  process 
could  hardly  be  greatly  improved  upon,  while,  like  most  other 
summation  formulae  employed  in  practice,  it  may  be  relied  on 
automatically  to  reproduce  within  very  narrow  limits  the 
actual  deaths  recorded.  There  may,  in  some  cases,  be  a 
small  amount  of  error  in  this  last  respect,  but  this  would  be 
quite  insignificant  as  compared  with  the  total  number  of  deaths,  and 
would  have  no  appreciable  effect  on  monetary  values.  IMoreover, 
the  total  deviation  could,  without  impairing  the  smoothness  of 
the  curve,  easily  be  got  rid  of,  as  was  done  by  Mr.  G.  F.  Hardy 
in  graduating  the  recently  published  British  Offices  Tables. 
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On  the  Value  in  Practice  of  a  Life  Interest,  alloiving  for  Income 
Tax.  By  George  King,  F.I. A.,  F.F.A.,  one  of  the  Vice- 
Presidents  of  the  Institute  of  Actuaries. 

VV  HEN  an  investor  buys  a  life  interest,  or  an  annual  charge 
upon  a  life  interest,  the  income  does  not  reach  him  until  tax  has 
been  deducted  from  the  whole  amount,  and  yet  the  purchaser 
has  to  pay  away  a  material  portion  of  the  income  in  life  assurance 
premiums,  on  which  he  is  unable  to  recover  the  tax. 

The  usual  formula  for   the   market   value   of  a  life  interest 
of  I   is 

"'^^PlTrf-i « 

where  Pa,,  is  the  office  whole-world  non-participating  premium  on 
the  life  of  the  life  tenant,  and,  where  d  is  taken  at  the 
remunerative   rate    of   interest,   the   rate   to  be  realized  on    the 

investment.       The    sum    assured    is    ^ -,    and    the    annual 

P .  .  .  V 

premium  thereon  is   -k"'^-,.     The  total  sum  invested  is  ,, ,, 

^  Ta;  +  d  Vx  +  d' 

and  the  annual  interest  thereon  is 


\\,  +  d 

If  income  tax  be  at  the  rate  t,  then  the  sum  actually 
receivable  under  the  life  interest  is  only  (1—/);  and,  if  the 
purchaser  in  his  calculations  omits  the  consideration  of  income 
tax,  he  pays  too  much.     The  net  income  on  which   he   should 

pay   tax    is    only    p -,,    whereas    he    actually    pays    tax    on 

:,^ ,,  and  thus  loses  the  tax  on   :n — '^,  which  is  not  income  to 

Vx  +  d'  ^x  +  d' 

him.      If,  on  the  other  hand,  he  takes  account  of  income  tax  on 

the  whole  of  the   life  interest,  and  assumes  an  income  of  only 

(1—^),  he  pays  too  little.     His  investment  is     ^^  ,  and  the 

interest  thereon  is    -, /,  which  he  receives  in   full,   without 

"x  +  d 

diminution    by    tax.     Under    these    circumstances    he    should 

accou.nt   to    the    Inland    Revenue    authorities    for    the    tax    on 

-T^ -j-  as   untaxed  income,  but,  were  he  to  do  so,  income  tax 

T^x  +  d 

would  be  paid  twice  over  on  that  portion  of  the  life  interest. 
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By  the  sanie  process  of  reasoning  that  leads  to  equation  i^ 
{Text-Book,  part  II,  chapter  \\\,  art.  3),  we  can  iind  the  value  of 
a  life  interest  to  allow  for  income  tax  on  the  interest  portion  only. 

For  an  annuity  of    -,^.-^d,    a    purchaser    could    give    the 

vendor  v  —  Vj.,  and  pay  the  first  premium,  P^.,  to  the  insurance 
oflSce.  His  total  investment  would  be  v,  and  the  sum  assured 
would  be   1.     At  the  end  of  each  year  he  would  receive,  after 

deduction   of  tax,    (  r^f^ +^j(l  — 0^   or    V^^dl  —  t],  and   this 

would  supply  him  with  the  premium,  P^.,  in  full,  then  due,  and 
with  his  interest,  less  tax,  d[\  —  t).  For  an  annuity  of  1  gross,  or 
(I  —  /)  net  of  tax,  he  can  therefore  give  the  vendor 

,        t;-P,         l_(P,  +  rf) 
a  =    ^, =      y 


(l^.-) 


\-t 


+ 


p  P 


^      -i+p^^^-;w  •    •    •    •    i}^ 


The  total  investment  will  be  -p ,  and  the  sum  assured  will 

,1                                      ..              Pa- 
be  — p .  The  annual  premium  will  be —p ,  and  the  annual 

interest,  less  tax,   will  be    -^ •        These   two  tosrether  are 

-   p ':={\—t),  which  IS  the  net  income   assumed  above. 

ihus,  by  formula  ii,  the  purchaser  will  receive  at  the  end  of  each 
year  during  the  life  of  the  life  tenant,  the  premium  in  full  then 
due,  and  the  yearns  interest,  less  tax,  on   his  investment.     The 
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sum    assured    being      p ,   it    will    return    the    investment 

-= on  the  death  of  the  life  tenant,  and  provide  -p , 

the  interest  in  full  for  the  year  of  death.  The  purchaser  must 
therefore  account  to  the  Inland  Revenue  authorities  for  the  tax 
on  the  interest  for  the  last  year. 

The  last  term  in  expression  ii  is  very  small.  For  instance,  if 
we  assume  an  effective  premium  of  £3  per-cent,  remunerative 
interest  at  5  per-cent,  and  income  tax  at  Is  in  the  £,  expression 
ii  gives  ir647  as  the  value  of  the  life  interest,  towards  which  the 
last  term  contributes  only  •01994',  or  '171  per-cent.  Without 
sensible  loss  of  accuracy  we  may  therefore  write 


r^t-^^ 


-1 


It  will  be  seen,  therefore,  that  to  find  the  value  of  a  life  interest 
under  the  conditions  named,  we  have  merely  to  enter  a  conversion 

P,. 

table  inversely  with  ^p^,,  instead  of  with  P.v. 

The  foregoing  investigation  applies  equally  to  annuities-certain. 
We  have 

""■=p=i+rf-' c^'* 

where  P,r+Ii  is  the  sinking  fund  to  be  invested  at  the  beginning 
of  each  year,  to  redeem  a  debt  of  1  at  the  end  of  [n-\-l)  years,  or, 
in  other  words,  the  premium  for  a  leasehold  redemption  policy 
maturing  in  (n  +  1)  years.  To  allow  for  income-tax  we  have  merely 
to  write 

It  is  true  that  the  usual  custom  is,  when  a  rent-charge  or  an 
annuity-certain  is  pui-chased,  to  include  in  the  conveyance  a 
schedule  separating  the  annual  payments  into  principal  and  interest, 
and  for  the  purchaser  to  allow  income-tax  only  on  the  interest 
portion.     But    circumstances  might  arise  under  which  even    an 
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annuity-certain  would  be  subject  to  deduction  of  income-tax  on 
its  whole  amount,  and  then  formula  v  would  be  applicable. 

The  only  difficulty  in  using  formulas  iii  and  v  is,  to  fix  the 
value  of  /.  In  former  times  it  was  not  unusual,  in  calculations  of 
various  kinds,  to  assume  an  average  rate  of  1^.  in  the  £,  which 
was  thought  to  be  on  the  safe  side,  but  at  the  present  day  the 
safety  of  that  course  would  appear  to  be  doubtful. 


"  The  possible  Association  of  the  Consumption  of  Alcohol  loith 
Excessive  Mortality  from  Cancer.^'  *  By  Arthub  Newsholme, 
M.D.,  F.E.C.P.  LoND.,  Medical  Officer  of  Health  of  Brighton. 

X  ART  II  of  Dr.  Tatham's  decennial  supplement  to  the  55th  report 
of  the  Registrar-General,  published  in  1897,  contained  extremely 
valuable  statistics  relating  to  the  relative  death-rates  and  what  are 
known  as  the  "  comparative  mortality  figures  "  of  men  engaged  in 
different  occupations.  These  statistics  dealt  not  only  with  deaths 
from  all  causes  in  conjunction,  but  also  from  certain  diseases  ;  and  the 
latter  figures  throw  important  light  upon  the  influence  of  occupation 
on  the  mortality,  for  instance,  from  tuberculosis  and  cancer. 

In  commenting  on  these  figures  in  1899'  I  drew  attention  to  the 
fact  that  the  comparatively  low  mortality  figure  for  medical  men  (43) 
and  other  instances  which  were  adduced  did  not  lend  support  to  the 
theory  that  excessive  mental  strain  and  anxious  work  provoked 
cancer.  The  following  remarks  were  added :  "  The  low  cancer  figure 
"  for  coal  miners  (3S)  indicates  that  they  eujoy  a  relative  immunity 
"  from  cancer  as  well  as  from  phthisis.  Can  any  reasonable  hypothesis 
"  be  framed  to  explain  why  the  manipulation  of  coal  underground 
"  should  be  so  much  less  irritating  than  its  manipulation  overground  ? 
"  (coal-heavers'  comparative  figure  50).  Can  it  he  that  we  have  to 
"  look  to  intemperate  hahits  as  leiny  a  main  factor  at  icork  rather 
"than  the  particular  occupation?  The  figures  for  commercial 
"  travellers  (03) ,  coachmen  and  grooms  (58 ) ,  seamen  (00) ,  brewers  (70) , 
"  innkeepers  (53),  ditto  in  London  (70),  and  butchers  (57)  certainly 
"  point  in  this  direction.  The  figures  for  chimney  sweepers  (150) 
"  appear,  however,  to  stand  in  a  separate  and  independent  category." 

My  attention  was  again  drawn  to  the  same  suspicion  at  a  later 
date,  and  in  October  1902, 1  communicated  with  Mr.  T.  P.  Whittaker, 
M.P.,  the  Managing  Director  of  the  United  Kingdom  Temperance 
and  General  Provident  Institution  (spoken  of  throughout  this  paper 
as  the  Institution),  and  through  his  kindness  and  that  of  Mr.  R.  M. 
Moore,  the  Actuary  of  the  Institution,  the  figures  summarized  in 
Tables  I  and  II  came  into  my  hands  in  November  1902.  After 
working  out  the  death-rates  from  cancer  in  standard  populations  for 
abstainers  and  non-abstainers  (from  alcohol)  respectively,  and  finding 
that  the  former  were  startlingly  lower  than  the  latter,  I  postponed 
publishing  the  results,  first,  because  of  paucity  of  data,  and  secondly, 

*  Reprinted  liy  permission  from  tlie  British  Medical  Journal  of  12  December  1903. 
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because  at  the  time  it  appeared  impracticable  to  eliminate  a  fallacy 
arising  from  the  unknown  pro]wrtion  of  males  and  females  in  the 
sections  of  the  Institution  under  comparison. 

The  second  source  of  error  can  now  be  practically  dismissed  in  the 
li^ht  of  Mr.  Moore's  paper  read  before  the  Institute  of  Actuaries  on 
30  November  1903.-  This  paper  gives  the  experience,  so  far  as  deaths 
from  all  causes  are  concerned,  during  the  years  1841-1901  of  8G-i,953 
male  lives  at  risk,  of  whom  398,010  were  abstainers,  and  4GG,9i3 
non-abstainers ;  while  the  corresponding  number  of  females  exposed 
to  risk  in  1841-1901  were  34,013  abstainers  and  G7,05G  non-abstainers. 
It  may  be  added  that  of  the  females  at  risk,  19,777  abstainers  and 
42,495  non-abstainers  were  over  45  years  of  age  (that  is,  of  the  special 
cancer  ages). 

The  figures  supplied  to  me  gave  the  number  of  lives  at  risk  in  each 
of  three  successive  quinary  valuation  years,  1891,  1896,  and  1901  ; 
and  the  number  of  deaths  from  all  causes,  and  copies  of  the  death 
certificates  from  malignant  disease  were  also  supplied  for  the  same 
years.  In  each  set  of  figures  ages  were  given,  and  in  the  mortality 
figures  sex  was  also  indicated. 

From  these  data  Table  I  has  been  prepared.  It  will  be  noted  that 
the  abstainei's'  section  is  somewhat  larger  than  the  non-abstainers' 
section  ;  but  if  45  and  over  be  taken  as  the  special  cancer  age,  then 
the  number  of  years  of  life  at  risk  is  27,411  in  the  abstainers'  and 
29,968  in  the  non-ahstainers'  section. 

The  last  two  columns  in  Table  I  deal  with  deaths  from  cancer. 
The  total  number  of  deaths  from  cancer  given  in  this  table  is  125. 
But  the  total  number  of  deaths  from  cancer  in  the  death  returns  for 
these  three  years  was  146.  The  21  excluded  are  deaths  of  females 
from  cancer.  This  exclusion  obviously  needs  justification.  Either 
exclusion  or  inclusion  is  a  possible  source  of  error,  as  the  number  of 
female  lives  at  risk  in  these  three  years,  classified  according  to  age, 
was  unascertainable.  Now,  during  1841-1901  the  proportion  of  male 
to  female  lives  at  risk  was  as  8  or  9  to  1 ;  the  proportion  of  abstainers 
to  non-abstainers  was  among  men  as  398  is  to  467,  among  -women  as 
34  is  to  67.  It  is,  I  think,  fair  to  assume  that  the  same  proportions 
of  men  to  women  and  of  abstaining  to  non-abstaining  women  holds 
approximately  good  for  the  figures  in  Table  I.  Among  the  women 
included  in  the  lives  at  risk  in  this  table  21  deaths  from  cancer 
occurred.  It  is  well  known  that  the  registered  mortality  from 
cancer  is  much  higher  among  women  than  among  men.  Thus  in 
1901  the  death-rate  from  cancer  per  million  living  aged  over  35  years, 
corrected  for  differences  in  the  age-constitution  of  the  respective 
populations,  was  2'12  among  men  and  2"90  among  women  in  England 
and  Wales. 3  Consequently,  if  the  21  deaths  from  cancer  among  women 
were  left  in  Table  I  without  a  corresponding  statement  (unobtainable) 
of  the  female  lives  at  risk  a  considerable  error  would  arise.  On  the 
other  hand,  by  leaving  the  female  lives  at  risk  out  of  the  same  table 
the  death-rate  among  men  in  the  two  sections  will  be  understated. 
This  is  of  minor  importance  if  the  proportion  between  the  two  sections 
is  not  disturbed.  Such  freedom  from  disturbance  cannot  be  secured  ; 
but  it  can  be  secured  that  the  disturbance  shall  influence  results 
towards  a  conclusion  opposed  to  that  which  will  be  eventually  reached. 
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The  distribution  of  the  21  female  deatlis  from  cancer  was  3  in  the 
abstainers'  and  18  in  the  non-abstainers'  section.  But  we  have  seen 
that  the  proportion  of  female  abstainers'  lives  was  to  female  non- 
abstainers'  lives  as  one  to  two  (34  to  G7).  It  follows  that  by 
altogether  excluding  the  female  deaths  from  cancer,  and  leaving  in  the 
female  lives,  the  abstainers'  section  is  unfairly  handicapped  in 
comparing  its  experience  respecting  cancer  with  that  of  the  non- 
abstainers'  section. 

The  first  source   of  error — that  involved   in  the  paucity  of  the 
data — will  be  discussed  later. 

Table  I. 


Ages  of  Insured 
Persons  or  of 
Persons  Dying 
in  each  Group 

Aggregate  PopcxiTioK 

OR  Years  ok  Life  at 

Risk  ix  the  three  years 

ISCn,  1S9d,  axd  1901 

Deaths  crRixo  the  three  tears 
1S91,  1S90,  AJS-D  1901 

From  All  Causes 

From  Malignant 
Disease  in  Males 

Abstainers'     .,,?J;?;"'     , 

Abst  liners' 
section 

. .  ^1.'."' „,'  Abstainers' 

Non- 
Abstainers' 
section 

Under  24 
25-34 
3.5- ii 
45-5  i 
55-6  i 
[         65-74 
75  &  upwards 

1,490               321 
5,926     '       2,980 
10,184            7,055 
11,884          10,761 
9,182          10,882 
4,912            6,500 
1,433     ;       1,822 

4 
13 
4i 
120 
170 
227 
180 

20                .'.'. 

52  ;  1 
149  1  14 
283  13 
399  13 
269                6 

4 
12 
25 
33 

4 

1 

45,011         40,324 

758         1,172              47              78 

From  the  data  given  in  Table  I  it  is  desired  to  obtain  the  death- 
rate  in  each  section  from  all  causes  and  from  cancer  respectively. 
This  can  be  stated  in  terms  of  the  number  living  at  each  age-period 
25 — ,  35 — ,  45 — ,  &c.  ;  and  this  is  the  method  adopted  in  Mr.  Moore's 
paper  referred  to  above.  This  method,  however,  does  not  give  the 
idee  cVensemlle  secured  by  the  method  adopted  in  Table  II,  and  is 
open  to  objection,  as  regards  cancer,  that  the  number  of  deaths  at  each 
age-period  is  too  small  to  be  free  from  accidental  variations.  In 
Table  II  the  number  of  deaths  occurring  among  the  lives  at  risk  at 
each  age-period  being  given,  the  number  that  would  occur  in  a 
standard  million,  aged  25  and  upwards,  is  calculated.  By  this  means 
death-rates  in  a  standard  population,  aged  25  and  upwards,  are 
obtained,  which  are  strictly  comparable.  The  standard  population 
chosen  for  this  purpose  is"  that  of  the  English  Life  Table  Xo.  3, 
Persons,  in  order  that  the  results  may  be  comparable  with  those  given 
by  Mr.  George  King,  F.I. A.,  and  the  present  writer.^  In  Table  II, 
as  printed,  only  the  cancer  death-rates  are  given,  but  similar  rates 
were  calculated  for  deaths  from  all  causes.  The  death-rate  from  all 
causes  in  the  three  years  1891,  1896,  and  1901  teas  17-13  among  the 
abstainers  and  2S-52 per  1,000  lives  at  risk  among  the  7ion-ahstainers ; 
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while  the  death-rate  from  malignant  disease  was  0"95  amoncj  the 
former  and  1Z4<  per  1,000  among  the  latter.  In  other  tvords,  if  the 
death-rate  a)nong  non-ahstainers  in  each  instance  he  stated  as  100, 
that  of  abstainers  from  all  causes  teas  72*8,  and  from  cancer 
was  70-9. 

The  italicized  sentences  give  the  main  conclusion  to  be  derived 
from  Tables  I  and  II.  In  discussing  the  validity  of  this  conclusion 
we  must  revert  to  the  already  mentioned  fallacy  of  paucity  of 
data,  and  consider  whether,  apart  from  this,  the  abstainers'  and 
non-abstainers'  sections  are  truly  comparable. 

Table  II. 

Death-rate  per  Standard  Million  in  (A)  Abstainers^  and  (B) 
Non- Abstainers''  Section  of  the  United  Kingdom  and  General 
Provident  Institution  from  Cancer. 


A. — Abstainers'  Section. 

Number 

Number  in  a 

Actual 
Number  of 
Deaths  from 

Cancer 

among  the 

Lives  at  Eisk 

Calculated 
Number  of 

Age 

Lives  at 

Standard  Million 

Deaths 

Risk 

of  Population 

from 
Cancer 

25 

5,926 

is  to 

260,259 

as 

0 

is  to 

0 

35 

10,184 

232,106 

jj 

1 

22-8 

45 

11,884 

199,912 

,j 

14 

235-5 

55 

9,182 

158,812 

13 

224-8 

65 

4,912 

102,196 

jj 

13 

270-5 

75  &  upwartls 

1,433 

46,715 

» 

6 

195-6 

43,521 

jj 

1,000,000 

" 

47 

" 

919-2 

B. — Non-Abstainers' 

Section. 

25 

2,980 

is  to 

260,259 

as 

0 

is  to 

0 

35 

7,055 

jj 

232,106 

4 

131-6 

45 

10,764 

jj 

199,912 

12 

222-9 

55 

10,882 

,, 

158,812 

J, 

25 

364-9 

1           65 

6,500 

^j 

102,196 

.J 

33 

518-8 

75  &  upwards 

1,822 

» 

46,715 

» 

4 

102-6 

1 

1 

40,003 

" 

1,000,000 

•> 

78 

» 

I 
1,340-8     ' 

The  labour  involved  in  extracting  the  death  certificates  was  so 
great  that  returns  for  only  three  years  could  be  obtained.  These 
dealt  with  a  population  at  risk  of  85,335  persons,  among  the 
predominant  male  poi'tion  of  whom  125  deaths  from  cancer  occurred. 
It  is  possible  that  the  next  series  of  extracts  would  give  somewhat 
different  results.     It  is  highly  improbable  that  they  would  go  far 
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towards  transposing  the  two  cancer  death-rates.  The  trustworthiness 
of  this  small  basis  of  cancer  death-rates  is  confirmed  by  the 
corresponding  death-rates  for  all  causes.  As  already  stated,  Mr.  Moore 
has  compared  death-rates  from  all  causes  among  abstainers  and 
non-abstainers  for  60  years,  including  86i,953  male  lives  at  risk. 
These  are  not  given  for  standard  populations  as  in  Table  II,  but  for 
each  quinary  age-period  separately.  Taking  the  ages  35  to  75  the 
ratio  of  the  non-abstainers'  to  the  abstainers'  mortality  varies  from 
100  to  54-S  up  to  100  to  86'5.  The  proportion  between  the  abstainers' 
and  non-abstainers'  general  death-rate  is,  therefore,  not  very  different 
from  that  during  the  three  years  in  Table  I,  and  it  is  reasonable  to 
suppose  that  the  same  proportion  would  be  likely  to  hold  good  for 
cancer  if  this  could  be  tested.  The  figures  as  to  cancer,  however, 
indicate  the  necessity  for  further  investigation  on  the  same  lines, 
and  do  not  justify  any  dogmatic  conclusion  until  this  further 
statistical  investigation  has  been  made.  It  should  be  noted,  also,  that 
the  ratio  of  the  abstainers'  to  the  non-abstainers'  death-rate  is  almost 
identical,  whether  the  total  death-rate  or  the  death-rate  from  cancer 
be  taken.  It  cannot  therefore  be  claimed,  assuming  that  more 
extensive  data  confirm  those  in  Tables  I  and  II,  that  alcohol  has  a 
greater  influence  in  increasing  the  death-rate  from  cancer  than  in 
increasing  that  from  the  aggregate  of  other  causes  of  death. 

Such  a  remarkable  difference  in  the  corrected  death-rate  from  all 
causes  and  from  cancer  among  abstainers  and  non-abstainers 
res})ectively,  suggests  the  desirability  of  ascertaining  whether  the  data 
are  untrustworthy,  either  by  transfer  of  lives  from  one  section  of  the 
Institution  to  the  other,  or  because  of  other  sources  of  error.  From 
Mr.  Moore's  paper  we  learn  (p.  215)  : 

"  Persons  are  eligible  for  the  temperance  (abstainers')  section  who 
"  do  not  take  alcohol  as  a  beverage  in  any  form.  The  continued 
"  adherence  of  the  assured  to  the  principles  of  abstinence  is  checked  by 
"  an  annual  declaration  to  that  effect  .  .  .  People  who  do  not  come 
"  within  these  conditions  are  eligible  for  the  'general  section'  only,  and 
"are  herein  described  as  'non-abstainers.'  If  an  abstainer  cease  to 
"  abstain  he  is  transferred  to  the  general  section ;  and  on  the  other 
"hand,  assurers  in  the  general  section  who  become  abstainers 
"  are  generally  eligible  for  transfer  to  the  temperance  section. 
"  The  effect  of  these  '  transfers '  on  the  mortality  of  the  two 
"  sections  respectively  will  be  dealt  with  later  on  in  this  paper,  but  it 
"  may  be  here  stated  that  such  transfers  are  not  made  if  the  assurers 
"  be  known  to  be  in  bad  health  or  of  intemperate  habits,  and  transfers 
"  from  the  temperance  section  are  not  made  in  the  cases  of  persons  over 
"  70  years  of  age.     Moreover,  the  '  transfers  '  are  few  in  number." 

Mr.  Moore  adds  :  "The  same  care  is  exercised  in  admitting  a  new 
"  assurer  into  either  section  as  regards  family  history  and  personal 
"  condition.  But  possibly  if  there  were  any  unfavourable  infonnation 
"  on  either  of  these  points  the  case  may  have  a  better  chance  of 
"  acceptance  if  the  life  be  an  abstainer.  It  should  thus  be  made  clear 
"  that  the  temperance  section  has  never  been  favoured  or  nursed  with 
"  the  view  of  securing  more  favourable  mortality  results,  either  by  the 
"  admission  of  unexceptionable  lives  only  in  the  first  instance  or  by  the 
"  removal  or  transfer  of  inferior  or  doubtful  lives." 
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The  same  point  is  further  dealt  with  on  p.  238  et  seq.  of  the 
same  paper,  in  which  Mr.  Moore  answers  the  suggestion  that  "  when 
"  an  abstainer's  health  deteriorates,  if  he  takes  alcohol,  he  is  transferred 
"  to  the  non-abstainers'  section  to  die,  and  his  death  is  included  in  the 
"  latter  section."  On  this  point  Mr.  Moore  says  :  "  Now  {a)  an 
"  abstainer  is  allowed  to  take  alcohol  temporarily  as  a  medicine  bond 
''''  fide,  and  {h)  he  is  not  transferred  if  he  be  known  to  be  in  bad  health 
"  or  of  intemperate  habits.  (In  the  latter  case  (&)  a  record  is  made 
"  in  the  Institution's  registers  that  he  is  to  receive  non-abstainer's  rate 
"  of  bonus  only).  But,  apart  from  these  facts,  the  transfers  have  been 
"  so  few  that  their  effect  can  be  but  insignificant." 

Table  XV  in  Mr.  Moore's  paper  shows  that  during  the  period 
1847-1901,  only  2,685  transfers  to  non-abstainers  and  1,465  to 
abstainers  occurred.  These  form  a  ver^^  small  percentage  of  the 
total  number  of  lives  at  risk,  and  by  experimental  tables  combining 
the  experience  of  the  transfers  with  that  of  the  non-abstainers  and  of 
the  abstainers  respectively  (Tables  XVIII  and  XIX  in  his  paper), 
Mr.  Moore  is  able  to  establish  satisfactorily  that  the  superiority  of 
the  abstainers'  over  the  non-abstainers'  section  has  not  been  brought 
about  by  the  operation  of  the  "  transfers  ",  and  that,  in  fact,  this 
element  in  the  problem  may  be  dismissed  from  consideration. 

Nor  can  it  be  said  that  the  non-abstainers  come  from  any  stratum 
of  society  distinct  from  that  supplying  the  abstainers.  The  average 
sum  assured  in  the  two  groups  is  approximately  equal  throughout  the 
whole  experience. 

There  appears,  therefore,  to  be  good  reason  for  accepting  the  above 
death-rates  from  cancer  in  the  two  sections  as  stating,  subject  to  the 
remarks  on  paucit^'^  of  data,  the  true  relative  position  of  the  two,  or 
at  least  as  not  understating  the  mortality  among  the  abstainers.  In 
view  of  the  preceding  remarks  about  the  21  deaths  from  cancer 
among  women  insured  in  the  Institution,  the  relative  mortality  from 
cancer  among  the  abstainers  is  possibly  overstated. 

It  may  be  added  that  among  the  125  deaths  from  cancer,  4  male 
deaths  in  the  abstainers',  4  male  deaths  in  the  non-abstainers'  section, 
and  no  female  deaths,  were  certified  to  be  due  to  sarcoma.  These 
deaths  have  not  been  excluded,  and  it  is  likely  that  a  number  of 
other  deaths  from  cancer  were  due  to  sarcoma  and  not  to  carcinoma. 
This  pathological  source  of  error  is  inherent  in  nearly  all  cancer 
statistics  available,  and  in  those  contained  in  Table  I  like  the  rest. 
There  is,  however,  no  apparent  reason  why  this  error  will  differ  in  the 
two  classes  compared. 

The  cancer  statistics  of  the  Institution  were  further  analyzed  as  to 
site  of  cancer  ;  but  the  figures  thus  obtained  did  not  indicate  any 
special  irritating  effects  of  alcohol  on  the  oesophagus  or  stomach.  The 
influence  of  alcohol  in  favouring  or  provoking  cancer,  if  any,  must  be 
chiefly  an  indirect  one.  The  view  suggested  by  the  figures  in  Table  I 
is  supported  by  occupation  statistics  of  the  Registrar-General  and  by 
other  figures  tabulated  in  German 3^  Evidently,  however,  if  alcohol 
exerts  an  irritating  effect,  this  is  only  one  of  a  number  of  conditions 
favouring  cancer,  and  alcohol  cannot  be  elevated  to  the  position  of  a 
primary  cause.     This  is  at  present  unknown. 

The  Directors  of  the  United  Kingdom  Temperance  and  General 
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Provident  Institution  and  of  similar  associations  would  be  conferring 
a  public  boon  if  thej  gave  facilities  for  tbe  investigation  of  their 
experience  as  to  cancer  on  a  large  scale. 

Keferexces. 

'  The  Statistics  of  Cancer,  Practitioner,  April  1S99,  p.  379.  -  On  the  Com- 
parative Experience  among  Assured  Lives  of  Abstainers  and  Xon-Abstainers 
from  Alcoholic  Beverages .  by  Mr.  R.  M.  Moore  {J. I. A.,  vol.  xxxviii,  p.  213). 
^  64Ui  Ann.  Rep.  of  Registrar-General  of  England  and  Wales,  p.  Ixii. 
*  On  the  Alleged  Increase  of  Cancer,  by  Geo.  King,  F.I. A.,  and  A.  Xewsholme 
{Froc.  Eoyal  Soc,  vol.  liv,  and  J.I.A.,  vol.  xxxvi,  p.  120). 
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ACTUARIAL    NOTE. 

On   Joint  Life  Annuities.      By  II.  W.   Cl'rjel^  M.A. 

X  pages  208  et  seq.  of  the  Text- Book,  Part  11^  an  approximate 
method  of  determining  joint  life  annuities  where  at  least  one  of 
the  lives  is  under  28  is  given,  which  yields  good  results  down  to 
age  15;  accurate  results  for  ages  down  to  10  can,  however,  be 
obtained  with  little  labour  by  the  help  of  the  tables  given  below, 
which  are  calculated  at  3  per-ceut.  The  method  is  applicable  to 
any  table  in  which  Ij;  is  the  sum  or  difference  of  two  corresponding 
terms  of  two  series  which  follow  Makeham's  Law,  if  the  value  of 
the  constant  c  is  the  same  in  both  {vide  J.I.  A.,  vol.  xxxii,  p.  309). 
In  Mr.  King's  graduation  of  the  H^^  Table,  let  /j;  =  A.l— X- , 
where  \\  =the  number  living  according  to  the  normal  series  and 
\5  =  the  number  living  according  to  the  complementary  series; 
then  \\  =ks^g'^'  and  X,^  =Ka^Y'^ ,  and  we  have 

7      „       —\  lXlVlXl'_>(2Xl)fl'2<l)_>aV2)    aX2)    I   -x^VS)    (2V2) 
''X'/"xy  —  '*'r  jr"x  jf       '^xy"xjr       '^x  g"'x  g    i   f^x  g^z  p 

■xaxi)  TLfsxi)  -xaxs)  ■xfg:!.^) 

ui  Uxy  —      /        ".Tff  ;        "j»  7        f*  X  y    >        I        "■  x  u 

Iry  '■xy  'xy  '■xy 

AT             u   •                    -1       11         ■  I   -e    ~-x      log7  +  ci'"-^log^ 
Now,  X  being  <y,a'\,  will  =  a:  ,  n  c-   ^=—5-^— ^^ 

which  is  only  slightly  greater  than  unity,  since  log^  is  small 
compared  with  logy;  hence  z—x  will  be  small;  in  fact,  if 
y  — ,7;  =  50,  -  —  .1  =  1.     z—x  is  tabulated  in  Table  II. 

Also   a\l=all,  if   c"-^= -"^^^'''''^^^-^  which    is    verv 

log^7 

little  less  than  c'J~-^' ;  hence  y  —  u  is  very  small,  in  fact,  for  the 

maximum  value  of  y  —  x[  =  V3),  y  —  u  is  less  than  "01,  and  may 

therefore  be  ignored   and  we  may  write  ti.=-y.     If  wv:  are  the 

equal  ages  equivalent  to  xy  as  determined  by  the  seniority  table 
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{J. LA.,  x\\\i,  p.  394.;    and  Text-Book,  Part  II,  p.  564),  the 
formula  becomes — 

Na«i)  N(2)(i)  "xdxa)  ■x(2K2) 

_   ^-r  V   _(1)(1)_  ^^  y  „{Ul)_  ^^_?/  „(1X2)    I     '^■r  V  „f2X2) 

".I'Z/ —    /       "'lew         I       "' z  z  J  y  y   '^    /       "'tctc 

''xy  Kvy  Kvy       '   '  ''xy 

of  which  at  least  two  terms  vanish  if  y  is  greater  than  28,     In 
most  cases  z  may  be  taken  equal  to  x. 

Example:    If  a'=10   and    ?/=17,   ?f  =  14-05   and  ^=10-01 

then  n        —'^.^ni^)      (1)  _[^«  _1^^' ./yiS,     (1) 

Lilt,  11  "111:17 —     I  I       "14-05: 14-05         1/  J-    i  /  "10-01: 10-01 

*io     *i7  ^no  J  hi 

/loWir  A^^^  +  Wio  A/i:        V'^"-"^^^*"^ 

=  (1-0291  X  1-0087  X  19-488)-(-0291  x  10087  x  4-155) 

-  (1-0291  X  -0087  X  1  -881)  +  (-0087  x  -0291  x  1  -460) 

=  20-230--12196--01684+-0004 

=  20092 

In  Table  I  are  given  <m,  ct^,  D™^,  N«^,  Dl'T,  Nl"^,  as 
-.(1) 
also  ^   P^P'J.^  '^^f^},  (tT),  as  far  as  age  29,  from  which  point 

N,^.(  =  N^V<|-^),  D,,(  =  D^!.^9),  and  o,,=  {a^f^^l)  are  tabulated  in  the 

Text-Book    and    lv  =  '^x}  it  is   unnecessary  to  give  -~,  which 

'x 

=  —^  —  1.       The  N^s  and    D's    are    given   with  a  view  to  the 

tx 

calculation  of  temporary  annuities. 

The  British  Offices  Life  Annuity  Tables,  1893,  furnish  an 
example  of  tables  to  which  the  above  method  can  be  applied,  for, 
if  the  indices  M,  (1),  (2),  are  used  to  denote  that  the  symbols 
refer  to  values  for  male  lives  (p.  1)  and  female  lives,  series  (1)  and 
(2)  respectively  (p.  43),  the  ratios  /3^^/3^V:/3^"?(  =  c:  1:8-91259) 
are  independent  of  /.     Hence,  if 

(/3'^  +  /3'  )c--  =  yS^c^-  +  /3'  c^  or  f^  + /j^}' =  fi^  +  f^' 

and         (;8^  +  /&^V"  =  /3^c-+/3'V  or  f^  + /u!^ = f^  + /jJf, 

we  have  for  all  values  of  t,  including  zero. 


-  M       F   _    M+t„  M      (1)    I   ^i]±ta  ^   .  (-> 

"[x]+t'[y]+t—  7    F     "[..-■]  +  <•[!/]+<  ^    7    F        W  +  «   [uHi 
hy]+t  Hy]+t 

—  _[V1+*  n   M         (1)      .     ^'l±^  „    M  (2) 

~~  7     F      "i:]  +  f[s]  +  t'T'  /     F      "[u]  +  flu]  +  t 
''[y]  +  t  Hfi  +  t 


1904.] 


Actuarial  Note. 


355 


and  if 


and 

(/3"+/3-)c^=/3-c'-  +  /3'c^  or  fil+fii=fx:.  -\-fA:^ 
and  2c-'  =  c»'  +  c^  or  2fjL}  =fil'  +  fil'  or  2/A'|'=/i,';'+yLt'j', 


then  in  the  same  way 


or  2fu,J  =  fiJ  +  fM':,  or  Syct^^  = /.'^  + /xf 


<7 


F        F    _.     M+t'[y]+t 
lx]+fly]i-t        I    V  F 

\  (2)         (1) 

4.  '^U]+f[i,]  +  t 


a  (') 


(2) 


0)    +^ 


(2) 

^l±i!M+.'fl  (1) 


(2) 


7    F  F     "[r]  +  r[r] 


\  (2)        (2) 

(1)      ,    %}+f[y]  +  t       (2) 


/r 


(2) 


By  means  of  which^  if  the  requisite  functions  were  tabulated  (it 
will  be  sufficient^  in  cases  where  two  lives  are  involved,  to  give 
values  for  equal  ages),  joint  life  annuities  for  two  lives  could  easily 
be  calculated  for  any  differences  of  ages.  The  formulas  for  more 
than  two  lives  arc  obvious,  but  become  cumbersome  if  more  than 
two  female  lives  are  involved.  Of  course  the  fact  that  X,^  increases 
with  the  age  in  the  earlier  part  of  the  table  does  not  make  the 
method  less  applicable. 

Table  I. 
H^  3  per-cent.  Text-Booh  Graduation. 


X 

"•xx 

■L'x  a: 

^  X  X 

^  X  X 

10,000 

'^   XX 

10,000 

■n(2)(2) 

^  XX 

1^2)(2) 

10 

100,000 

1,000,000 

10 

10291   20047 

4159 

2-667 

78,797 

157,970 

22,252^ 

92,553- 

6,283,900 

1,675,970 

ill 

1-0266   19-917 

3-725 

2-299 

75,522 

150,417 

19,588^ 

72,965- 

5,080,500 

1,167,920 

'12 

1-0238  19-782 

3-333 

1-982 

72,380 

143,179 

16,838^ 

56,127- 

3,917,000 

776,218 

!l3 

1-0207    19-641 

2-980 

1-708 

69,366 

136,243 

14,101^ 

42,026- 

2,866,700 

489,548 

14 

1-0176   19-496 

2-662 

1-470 

66,472 

129,596 

11,477^ 

30,549- 

1,981,600 

291,388 

15 

10144   19-346 

2-374 

1-264 

63,696 

123,226 

9,053-6 

21,496- 

1,286,800 

162,708 

IG 

10114   19-191 

2115 

1-085 

61,031 

117,123 

6,901-1 

14,595- 

780,330 

84,675 

17 

1-0087 

19-030 

1-881 

•929 

58,474 

111,276 

5,066-5 

9,528-2 

439,010 

40,774 

18 

1-0064 

18-864 

1-669 

•792 

56,019 

105,674 

3,569-8 

5,958-4 

227,480 

18,026 

10 

1-0045 

18-693 

1-478 

•673 

53,662 

100,308 

2,404-3 

3,554-1 

107,720 

7,254 

liO 

1-0(J30   18-516 

1-306 

•569 

51,399 

95,168 

1,541-3 

2,012-8 

46,219 

2,632 

,21 

1-0019 ,  18-333 

1-150 

•479 

49,226 

90,245 

936-01 

1,076-8 

17,798 

852 

122 

1-0011  i  18-144 

1-010 

•400 

47,139 

85,531 

535-70 

541-10 

6,088 

244 

123 

1-0006  17-950 

•883 

•332 

45,135 

81,018 

287-32 

253-78 

1,829 

61 

24 

1-0003  17-750 

-768 

•272 

43,210 

,    76,697 

143-51 

110-27 

477 

13 

25 

1-0002   17-543 

•663 

•221 

41,361 

72,560 

66-31 

43-96 

106 

2 

26 

1-0001   17-331 

-563 

•178 

39,584 

68,602 

28-13 

15-83 

20 

,27 

1-           17-112 

•457 

•140 

37,876 

64,814 

10-87 

4-97 

3 

28 

1-           16-888 

•312 

•102 

36,234 

61,191 

3-79 

:           1-18 

29 

1-           16-657 

1 

... 

34,656 

57,726 

1-18 

i 
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Table  II. 
Fo)\ftnding  z  so  that  c-logyy=c-'''logy  + eulogy. 


iJ-X 

z-x 

y-x 

z  —  x 

1 

•00 

26 

•11 

2 

•OJ 

27 

•12 

3 

•00 

28 

•13 

4 

•00 

29 

•14 

5 

•01 

30 

•16 

6 

•01 

31 

•17 

7 

•01 

32 

•19 

8 

•01 

33 

•21 

9 

•01 

34 

•23 

10 

•02 

35 

•26 

11 

•02 

36 

•28 

12 

•02 

37 

•31 

13 

•03 

38 

•34 

11 

•03 

39 

•37 

15 

•03 

40 

•41 

16 

•04 

41 

•45 

17 

•01 

42 

•49 

18 

•05 

43 

•54 

19 

•05 

44 

•59 

20 

•06 

45 

•64 

21 

•06 

46 

•70 

22 

•07 

47 

•77 

23 

•08 

48 

•84 

24 

■09 

49 

•92 

25 

•10 

1 

50 

1^00 
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British  Offices  Life  Tables,  1893. — An  Account  of  the  Principles 
and  Methods  adopted  in  the  Compilation  of  the  Data,  the 
Graduation  of  the  Experience,  and  the  Construction  of  Deduced 
Tables.     Assured  Lives  and  Annuitants. 

This  volume,  which  completes  the  series  proposed  to  be  published  by 
the  Joint  Committee,  and  thus  brings  to  a  conclusion  the  great  work 
upon  which  they  have  been  engaged  for  the  last  ten  years,  contains  a 
detailed  account  by  Mr.  xlckland  of  the  principles  and  methods  adopted 
in  the  compilation  and  tabulation  of  the  data,  a  memorandum  by 
Mr.  G.  F.  Hardy  on  the  graduation  of  the  Experience,  and  two 
shorter  notes  by  Mr.  Baker  and  Mr.  Chatham  on  the  processes 
employed  in  the  construction  of  the  monetary-  and  other  tables.  The 
contributors  to  the  volume  owed  it  to  themselves  to  render  an  account 
of  their  labours,  for,  without  such  an  account,  no  one  who  had  not 
been  intimately  associated  with  the  work  could  have  formed  an 
adequate  conception  of  the  immense  amount  of  time  and  thought 
they  have  devoted  to  it.  At  the  same  time,  in  discharging  this  debt 
to  themselves,  they  have  considerably  increased  the  indebtedness  of  the 
profession  to  them,  for  the  resulting  volume  is  the  most  interesting  and 
— from  the  educational  point  of  view — the  most  valuable  of  the  series. 
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In  the  introduction  to  the  hook  the  task  of  compiling  and  arranging 
the  data  is  described  as  one  o£  "  great  magnitude  and  delicacy."  ^"o 
student  of  Mr.  Ackland's  memorandum  can  fail  to  be  impressed  with 
the  justice  of  this  description.  The  memorandum  will,  in  fact,  be  a 
revelation  to  an3-one  who  may  have  supposed  that  all,  or  practically 
all,  is  said  when  it  is  stated  that  the  Policy  Year  and  Nearest  Age  at 
Entry  method  was  followed,  and  that  the  withdrawals  were  dealt  with 
by  a  modification  of  the  nearest  duration  method.  As  the  reader  follows 
Mr.  Ackland  in  his  discussion  of  such  questions  as  the  methods  of  dealing 
with  defective  data,  the  determination  of  the  average  age  at  entry, 
the  elimination  of  duplicates,  the  fractional  exposures  of  withdrawals 
and  terminations,  the  processes  of  scheduling  and  the  treatment  of  the 
data  of  transferred  companies,  the  multiplicity  and  complexity  of 
the  points  both  of  principle  and  detail  arising  in  an  investigation  of 
such  magnitude  become  apparent,  and  the  period  that  elapsed  between 
the  delivery  of  the  cards  at  Staple  Inn  and  the  publication  of  the 
Unadjusted  Experience  ceases  to  be  a  matter  for  surprise.  It  is 
possible  that  a  certain  amount  of  work,  which  can  now  be  seen  to  have 
been  avoidable,  may  have  been  caused  by  the  fact  that  the  original 
instructions  to  the  contributing  companies  were  not  sufficiently 
explicit,  e.g.,  in  regard  to  the  assumption  to  be  made  as  to  the  dates 
of  death  of  annuitants  where  the  exact  dates  were  unknown,  the 
dates  of  cessation  of  risk  to  be  given  in  cases  of  lapse,  and  the 
treatment  of  transferred  risks ;  it  seems  probable  also  that  a 
very  considerable  addition  to  the  labour  involved  in  eliminating 
duplicates  and  scheduling  the  data  must  have  been  entailed  by 
the  decision  of  the  Joint  Committee — an  unfortunate  decision  as 
some  may  think  in  the  light  of  subsequent  events — to  compile  the 
Aggregate  Tables  on  the  basis  of  one  case  only  on  the  same  life 
at  the  same  current  age  being  retained  instead  of  by  combination  of 
the  Select  Tables  ;  but  even  if  in  these  respects  the  investigation 
could  have  been  expedited,  there  remain  many  points  on  which  much 
time,  thought,  and  labour  must  necessarily  have  been  expended.  Of 
these  the  most  important  were  the  investigation  of  the  average  age 
at  entry,  and  the  method  to  be  adopted  in  dealing  with  the  duration 
of  the  withdrawals.  Mr.  Ackland's  discussion  of  these  two  jioints, 
with  the  relative  appendices,  constitute  the  most  interesting  and 
instructive  part  of  his  memorandum.  As  regards  the  age  at  entr}', 
preliminary  investigations  were  made  for  both  the  annuitants  and  the 
assured  lives — based  as  regards  the  former  on  the  whole  of  the  data, 
and  as  regards  the  latter  on  the  cases  arising  in  decennial  years  of 
birth — with  the  result  that  the  Nearest  Age  method  (which,  as  is  of 
course  known,  was  that  ultimately  adopted  for  the  entire  Experience) 
was  estimated  to  understate  the  true  average  age  at  entry  by  about 
15  and  18  days  respectively  for  male  and  female  annuitants,  and  to 
overstate  it  to  an  extent  varying  from  5  to  13  days  for  different 
classes  of  assured  lives,  the  estimated  error  for  the  Whole-Life  males 
being  approximately  8i  days.  As  Mr.  Lidstone  pointed  out  recently, 
the  Nearest  Age  method  might  be  expected  to  overstate  the  true 
average  entry-age  of  assured  lives  because  the  entrants  at  any  given 
age  next  birthday  are  in  general  distributed  over  the  year  in  an 
ascending  curve,  and  for  a  similar  reason  it  might  be  expected  to 
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understate  the  average  entry-age  of  annuitants.  In  the  particular 
case  under  consideration  the  resulting  errors  appear  to  have  been 
somewhat  over-estimated  owing  to  a  uniform  distribution  over  each 
month  of  entry  having  been  assumed  in  the  calculation  of  the  average 
age  (the  large  numbers  of  annuitants,  for  example,  entering  in  the 
first  month  of  the  year  of  age  having  been  credited  with  half  a  month 
each,  which  is  probably  too  much),  and  their  true  values  would 
consequently  be  even  less  than  those  given  by  Mr.  Ackland.  However 
this  may  be,  the  deviations  are  so  trifling  that  although  on  what  may  be 
called  the  "  wrong  "  side  in  each  case  they  are  quite  unimportant.  It 
may  be  noticed  incidentally  that  the  average  interval  between  the  age  of 
purchasing  an  annuity  and  the  age  last  birthda}-,  although  rather  less 
than  that  between  the  age  at  elTecting  an  assurance  and  the  age  next 
birthday,  is  not  so  much  less — or  rather  was  not  so  much  less  in 
1863-1893 — as  might  have  been  expected  from  the  fact  that  annuities 
are  purchased  at  so  much  older  ages  with  consequent  relatively  greater 
differences  between  the  rates  for  successive  ages.  The  second  of  the 
two  points  mentioned  above — that  relating  to  the  Fractional  Exposure 
of  Withdrawals — is  of  exceptional  interest  and  importance.  The 
course  adopted  was  to  schedule  the  withdrawals  at  durations 
0-2,  2-6,  6-8  and  8-12  months  respectively  in  separate  groups  (this 
appears  to  have  been  practically  necessary  owing  to  the  different  ways 
in  which  the  companies  had  interpreted  the  instructions  in  regard  to 
the  days  of  grace,  and  it  proved  in  the  end  to  be  a  very  convenient 
arrangement),  to  refer  the  first  two  groups  and  one-half  the  third  to 
the  beginning  of  the  year,  and  the  other  half  of  the  third  with  the 
fourth  to  the  end,  and  then  to  transfer  ^th  of  the  whole  from  the 
beginning  to  the  end,  i.e.,  iu  effect  to  give  the  first  group  1  month's 
exposure,  the  third  7  months  (with  the  result  of  approximating  very 
closely  to  the  actual  duration  of  the  yearly  and  half-yearly  lapses), 
the  second  1  month  (or  3  months  Jess  than  the  central  duration  of  the 
group)  and  the  fourth  13  months  (or  3  months  more  than  its  central 
duration).  This  method  satisfies  the  essential  condition  of  giving 
integral  durations,  and  at  the  same  time  appears  to  have  been 
convenient  in  application,  and  approximately  accurate.  It  was  adopted 
after  exhaustive  examination  of  an  extensive  body  of  experimental 
data,  its  applicability  was  confirmed  ex  ahundanti  cautela  by 
investigation  of  three  more  excerpts  from  the  Experience  (summaries 
of  all  being  given)  and  finally  its  rationale  is  convincingly  and  lucidly 
explained  iu  Appendix  M.  A  point  of  a  rather  different  kind  arose 
in  connection  with  the  maturing  of  endowment  assurances,  in  respect 
of  which — owing  to  the  greater  number  of  maturities  occurring  at  the 
round-figure  quinquennial  ages — the  Nearest  Duration  method  would 
have  had  the  effect  of  overstating  the  exposures  in  the  year  before 
these  ages  and  overstating  it  in  the  year  after.  This  difficulty  was 
got  over  b}"  transfer  of  certain  proportions  determined  b}^  experimental 
investigation  from  the  one  year  to  the  other.  It  is  interesting  to 
notice  here  how  the  average  interval  between  the  age  at  maturing  and 
the  end  of  the  policy-year,  as  shown  by  Appendix  N,  differs  from  the 
corresponding  difference  at  inception,  as  shown  by  Appendix  C — the 
difference  being  due  presumably  to  the  inclusion  in  the  latter  of 
endowment  assurances  maturing  on  the  policy  anniversary.     Minor 
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points  Avhich  may  be  just  mentioned  in  connection  with  the  compilation 
of  the  Unadjusted  Experience  are,  the  calculation  of  the  select  annuity- 
values  for  comparison  with  the  Government  Annuity- values — here  the 
method  adopted  of  interpolating  between  the  values  of  a'  does  not 
appear  quite  happy  on  account  of  the  fact  that  the  successive  values 
of  J)  are  all  affected  with  different  errors,  and  it  would  perhaps  have 
been  more  satisfactory  to  calculate  the  q's  for  central  ages  more 
accurately  to  start  with  (the  whole  plan  of  calculating  central  values 
of  q  by  dividing  grouped  deaths  by  grouped  exposures  seems  open  to 
question) — the  publication  of  specimen  working  sheets  and  cards 
(a  most  useful  feature)  and  the  use  of  Greek  experience  symbols  (thus 
avoiding  the  double  use  of  e  and  </).  It  may  be  noticed  that  the 
meaning  attached  to  the  expression  "  Mean  Age  Method "  in 
Appendices  I  and  C  appears  unusual,  that  0^'  in  the  summary  on 
p.  xii  should  apparently  be  0^  and  0^^^,  also  that  the  use  of  the 
symbol  t'x  for  e^  +  i  seems  open  to  objection  in  view  of  the  magnitude 
of  the  resulting  error  at  the  older  ages. 

The  graduation  of  such  an  Experience  as  the  British  Offices  1S93 
is  a  very  different  matter  from  tbe  graduation  of  a  single  table.  It 
involves  questions  of  principle  as  well  as  questions  of  method,  and 
Mr.  Hardy's  memorandum  is  valuable,  not  less  perhaps  for  the  light 
it  throws  on  the  general  principles  of  the  science  of  graduation,  than 
for  its  elegant  exposition  of  the  elasticity  and  adaptability  of 
Makeham's  formula — not  less  for  its  breadth  of  view  than  for  its 
refinement  of  method.  At  the  outset  Mr.  Hardy  enunciates  the 
principle  (with  immediate  reference  to  the  Annuity  Experience,  but 
with  equal  application  to  the  whole  of  the  data)  that  "the  object  of 
a  graduation  is  something  more  than  merely  to  remove  the  accidental 
irregularities  in  the  ungraduated  rates  which  are  inherent  in  all 
statistical  data.  In  the  present  instance,  at  any  rate,  the  object  is 
to  provide  a  basis  for  the  construction  of  financial  tables  which,  while 
adhering  closely  to  all  important  features  of  the  original  experience, 
shall  at  the  same  time  be  both  safe  and  convenient  in  practical  use. 
The  uses  which  the  graduated  table  are  to  subserve  must  therefore  be 
borne  in  mind  in  any  proposed  treatment  of  the  data."  This  principle 
has  been  applied  with  considerable  freedom.  In  obedience  to  it  the 
male  annuity  experience  below  age  55  has  been  rejected  because  it 
exhibits  (as  appears  from  a  comparison  of  the  ungraduated  expectations 
with  the  Text-Book  values)  an  abnormally  low  vitality  which  it  would 
be  undesirable  to  retain  "  in  a  graduated  table  intended  as  a  basis  for 
monetary  tables  "  ;  similarly  in  the  construction  of  the  Select  Tables 
(i.e.,  the  two  Annuity  Tables  and  the  O--*^^)  the  Truncated  Aggregate 
Tables  were  abandoned  because  (owing  mainly  to  the  exclusion  of 
further  duplicates  in  their  compilation)  the  result  of  effecting  a 
junction  with  them  after  either  5  or  10  years  would  have  been  to 
under-estimate  the  annuity- values  at  date  of  purchase  or  entry  ;  and 
again  (to  mention  a  minor  application  of  the  principle)  the  value  of 
the  constant  in  yu,  as  originally  computed  for  the  male  annuitant 
table  was  arbitrarily  reduced,  mainly  because  the  graduated  rates  of 
mortality  at  the  younger  ages  in  the  male  annuitant  table  would 
otherwise  have  materially  exceeded  the  corresponding  rates  in  the 
assurance  table — an  undesirable  feature  in  view  of  the  fact  that  "  it 
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has  in  recent  years  been  not  uncommon  for  annuities  to  be  granted 
and  assurances  to  be  effected  simultaneously  upon  the  same 
individuals."  The  result,  as  regards  the  Male  Annuitant  Table,  is 
rather  curious — the  whole  Table  being  based  on  the  first  5  3-eai*s' 
experience  from  age  55  upwards  joined  on  to  a  hypothetical  ultimate 
table  constructed  from  the  ungraduated  select  expectations  five  years 
after  purchase,  so  that  before  age  55  it  appears  to  be,  in  effect,  an 
extension  (unsupported  h\  data,  except  in  so  far  as  it  can  be  considered 
to  derive  support  from  the  assurance  experience)  of  the  table 
representing  the  experience  after  that  age.  In  these  circumstances, 
although  the  publication  of  the  table  from  age  20  will  probably  be 
considered  sufficiently  justified  by  the  practical  considerations  that  the 
values  for  ages  20-55  are  on  the  safe  side,  and  that  the  usefulness  of 
the  tables  as  a  whole  would  have  been  materially  impaired  by  their 
omission,  an  explanatory  note  might  perhaps  have  been  inserted.  The 
hypothetical  nature  of  the  earlier  part  of  the  table  of  course  explains 
incidentally  the  considerable  differences  which  appeared  between  the 
graduated  select  values  and  Mr.  Ackland's  at  the  younger  ages. 
Another — and  for  future  guidance  a  very  important — result  of  the 
application  of  the  general  principle  mentioned  above,  is  that  it  raises 
a  doubt  whether  the  advantages  (if  any)  accruing  from  the  exclusion 
of  duplicates  in  the  compilation  of  the  Aggregate  Tables — other  than 
those  already  excluded  in  the  compilation  of  the  Select  Tables — are  at 
all  commensurate  with  the  relative  expenditure  of  labour.  The 
truncated  aggregate  experience  (both  annuity  and  assurance)  having 
been  found  unsuitable  for  the  construction  of  the  Select  Tables,  the 
sole  results  of  the  single-life  aggregate  experience  are  the  0^^  and  0-^^  •^' 
Tables  in  which  various  degrees  of  selection  are  blended  in  unknown 
and  fortuitous  proportions.  It  is  not  clear  that  an  aggregate  formed 
by  combination  of  the  Select  Tables  would  not  have  been  equally 
useful  for  practical  purposes,  while  it  would  at  least  have  had  the 
merit  of  being  a  compound  of  known  or  ascertainable  elements.  It  is 
interesting  to  notice  in  Mr.  Hardy's  Table  of  the  mean  values  of 
ungraduated  curtate  expectations  (Table  XVI)  that  the  values  of 
the  expectations  according  to  the  truncated  aggregate  table  obtained 
by  combining  the  Select  Tables  excluding  the  first  10  years  run  very 
close  to  the  0-*'^'  values,  so  that  the  former  table — which  forms  the 
trunk  of  the  Select  Tables — would  have  practically  served  the  same 
pm-poses  as  the  0^^ '',  although  in  neither  can  the  effect  of  selection  be 
said  to  have  entirely  disappeared.  A  curious  feature  exhibited  by 
Table  XVI  is  that  at  attained  ages  40-61  increased  duration  of 
assurance  appears  to  be  accompanied  after  a  certain  point  (varying 
from  10  to  15  years  from  the  date  of  entry)  by  an  improvement  in 
vitality.  Mr.  Hardy  attributes  this  to  the  superiority  throughout  life 
of  the  entrants  at  the  younger  ages  (particularly  at  20-29).  An 
alternative  explanation  would  be  that  suggested  b}'  Mr.  King  in  his 
discussion  of  the  very  similar  feature  exhibited  by  the  H^^  experience 
{J. I. A.,  xix,  p.  397).  The  greater  importance  attached  to  family 
history  in  the  selection  of  entrants  at  the  younger  ages  might 
conceivably  render  them  superior  in  later  life  to  entrants  at  older  ages, 
and  it  is  to  be  remembered  that  the  younger  entrants  who  come  under 
observation  at  the  older  attained  ages  in  the  0-'^  experience  were 
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selected  many    years    ago   when  family  history   was   perhaps   more 

considered  than  it  is  now,  hut  in  yiew  of  the  fact  that  all  entrants  up 

to  age  44  appear  ultimately  to  become  better  lives  than  entrants  at 

subsequent  ages,  it  certainly  seems  as  if  the  true  explanation  of  the 

feature  in  question  is  to  be  found  in  some   cause  of  a  more  general 

nature  than  the  superiority  of  the  younger  entrants.     Reference  has 

been  made  above  to  the  fact  that  the  ultimate  table  for  the  select  annuity 

tables  was  obtained  by  constructing   a  hypothetical  mortality  table 

from  the  ungraduated  select  expectations  of  life  live  years  after  entry, 

whereas  for  the  O"^-^'^  Tables  it  was  found  that  a  combination  of  the 

Select  Experience  after  the  tii-st  10  years — the  resvilting  aggregate 

differing  of  course  from  the  O'^'^^'^'  only  in  the  inclusion  of  a  number 

of  duplicated  periods  of  risk — would  give  an  ultimate  table  with  which 

a  fau'ly  satisfactory  junction  could  be  effected  after  10  years.     It 

would  be  interesting  to  know  whether  the  latter  expedient  could  not 

have  been  adopted  in  the  case  of  the  annuity  tables.     Its  adoption, 

however,  if  in  some  ways  advantageous  had  it  been  practicable,  would 

have  involved  the  loss  of  one  of  5lr.  Hardy's  happiest  achievements, 

namely,  the  construction  of  the  hypothetical   graduated   mortality 

table  reproducing  the  ungraduated  select  expectations  five  years  after 

purchase.     Some    of   the   details   of  the  method    employed    in   the 

construction  of  this  table  are  rather  obscure  (it  does  not  appear,  for 

de 
example,  how  the  values  of  -j—  were  obtained,  nor  is  it  clear  why  the 

relative  weights  assigned  to  the  ungraduated  expectations  should  be 
the  reciprocals  of  the  average  deviations),  but  the  general  process 
adopted,  namely,  the  expression  of  ex  in  the  formy  (A-8A,  B-8B)  — 
approximate  values  of  A  and  B  having  been  first  obtained  from  a 
preliminary  graduation  of  the  truncated  aggregate  experience — and 
the  approximate  determination  of  the  values  of  8A*  and  8B  by 
expanding  to  first  powers  and  equating  to  zero  the  sums  of  the 
weighted  deviations  and  their  accumulations  can  be  followed  with  the 
aid  of  Table  V,  and  an  explanation  is  also  given  of  the  method  by 
which  the  average  errors  in  the  unadjusted  expectations  were  estimated. 
An  alternative  and  more  obvious  course  of  procedure  would  apparently 
have  been  to  graduate  an  unadjusted  hypothetical  mortality  table 
deduced  directly  fi'om  the  unadjusted  expectations  ;  possibly  the 
irregularity  of  the  values  of  e  for  consecutive  ages,  or  the  difficulty 
of  determining  the  weights  to  be  assigned  to  the  successive  values 
of  q  deduced  in  this  way  from  a  number  of  entirely  separate  tables, 
may  have  rendered  this  impracticalle.  The  process  of  determining 
the  constants  in  the  Select  Annuity  Tables  for  the  first  five  years  is 
passed  over, practically  without  description, as  having  been  necessarily 
of  a  somewhat  tentative  character,  but  from  the  objects  kept  in  view 
and  the  form  of  the  functions  employed,  it  appears  to  have  been  very 
similar  to  that  followed  in  the  case  of  the  0^^"  Table,  and  briefly 
described  in  the  account  of  the  construction  of  that  Table  ;  students 
of  the  memorandum  on  reaching  p.  ISi  would  therefore  do  well  to 
refer  to  pp.  155-161. 

In  the  case  of  the  two  series  constituting  the  Female  Annuity 

*  The  value  of  5A  in  §  16  p.  131  is  given  as  -241  instead  of  ■00241. 
VOL.  XXXVIII.  2    c 
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Table,  the  problem  of  graduation  appears  to  have  been  considerably 
complicated  in  consequence  of  Mr.  Hardy  having  set  himself  the 
heroic  task  of  securing  such  a  connection  between  the  male  and 
female  tables  as  would  admit  of  the  values  of  joint-life  annuities  for 
any  combination  of  ages  being  obtained  from  tables  of  values  for 
equal  ages.  It  is  unnecessary  to  state  that  the  task  was  successfully 
accomplished,  and  from  the  formulas  given  on  p.  137,  it  may  be 
inferred  that  it  was  at  one  time  in  contemplation  to  publish  tables  of 
equal-age  values  by  each  combination  of  the  three  tables  (namely, 
the  Male  Table,  the  Female  Table,  1st  series,  and  the  Female  Table, 
2nd  series),  taken  tAvo  at  a  time.  This  has  not,  of  com'se,  been  done — 
the  joint-life  annuity  tables  having  been  consti'ucted  without  any 
reference  to  the  subtle  relations  between  the  male  and  female  tables — 
so  that,  for  the  moment,  this  feature  of  the  graduation  is  barren  of 
practical  result,  although  its  possibilities  may  perhaps  be  developed 
later  on.  However,  the  fact  that  it  should  have  been  practicable  to 
maintain  these  relations  between  three  analyzed  tables,  consistently 
with  such  close  adherence  to  the  observations  as  is  shown  by  Tables 
XIII-XV,  is  a  remarkable  testimony  to  the  adaptability  of  Makeham's 
formula,  and  to  Mr.  Hardy's  exceptional  powers  of  adaptation. 
Mr.  Hardy's  co-ordination  of  the  various  absolute  constants  and 
functions  of  t  involved  in  the  expressions  for  the  select  functions  is, 
indeed,  a  veritable  four  deforce.  It  is  easy  to  verify  the  facts  that 
the  final  relation,  printed  at  the  foot  of  Table  VIII,  secures  the 
desired  result,  and  to  follow  the  successive  artifices  by  which  this 
relation  was  arrived  at,  but  the  process,  as  a  whole,  shares,  with 
many  other  fine  pieces  of  mathematical  work,  the  characteristic  of 
leaving  the  student  under  the  impression  of  having  assisted — as  a 
spectator — at  a  conjuring  performance.  Two  very  neat  devices,  of 
which  special  mention  may  be  made,  are  the  making  of  the  B  of  the 
Male  Table  equal  to  the  Be  of  the  Female  Table  (1st  series) — which, 
of  course,  rendered  it  necessary  that  ^Irf  should  be  identically  the 
same  for  the  two  tables — and  the  representation  of  the  fx  of  the 
Female  Table  (2nd  series)  by  a  section  of  the  male  fj.  with  the 
addition  of  a  constant. 

Of  the  methods  employed  in  the  construction  of  the  0^^'  and 
Q[M]  Tables,  it  is  unnecessary  to  write  in  detail,  as  they  appear  to  have 
been  the  same  in  all  essential  respects  as  those  applied  to  the  Annuity 
Experience,  while  iu  regard  to  the  0^  Table  very  little  information 
is  given — the  origin  of  the  supplementary  curve  being  dismissed  with 
the  brief  statement  that  when  the  diflerences  between  the  0^^  and  0^'" 
unadjusted  values  of  colog^^;  were  set  out  graphically  it  was  clear 
from  the  nature  of  the  curve  that  a  double  frequency-curve  of  the 
form  adopted  would,  with  suitable  co-efiicients,  well  represent  the 
observations — and,  in  view  of  the  fact  that  the  sole  object  aimed  at 
was  the  construction  of  a  smooth  curve  representing  as  nearly  as 
possible  the  ungraduated  data,  and  that  the  successful  attainment  of 
this  object  is  amply  demonstrated  by  Table  XX,  the  only  point 
perhaps  upon  which  further  information  would  be  of  interest 
is  as  to  the  cause  of  the  maxima  of  </>  at  ages  29  and 
66|.  As  a  final  instance  of  the  subordination  of  the  theoretical 
to   the  practical  throughout  the  graduation,  it  may  be  noted  that 
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the  sum  of  the  aceumuUited  deviations  in  the  O^^  and  O'*''"'  Tables 
was  not  made  exactly  zero,  as  this  would  have  necessitated  making 
A  appreciably  less  (and  consequently  a  at  the  young  ages  more)  than 
in  the  annuity  table. 

R.  T. 

Experience  of  34  Life  Companies  upon  98  Special  Classes  of  Bisks. 

Compiled  and  Tabulated  by  tbe  Actuarial  Society  of  America,  New  York,  1903. 

The  readers  of  Mr.  D.  P.  Fackler's  recent  paper,  printed  in  the 
Journal  (vol.  xxxvii,  p.  1)  on  the  above  subject,  Avill  have  been 
awaiting  the  publication  by  the  Actuarial  Society  of  America  of  the 
results  of  the  investigation  there  described  with  feelings  of  unusual 
interest.  The  magnitude  of  the  experience  will  be  realized  when  it 
is  remembered  that  Mr.  Fackler  estimated  that  the  manipulation  of 
the  data  would  necessitate  the  writing  of  over  2i  million  cards, 
and  when  it  is  mentioned  that  the  tabulated  deaths  exceed  140,000. 

As  the  methods  of  collecting  the  data  have  been  already  fully 
explained  in  the  paper  mentioned  above,  it  is  unnecessary  to  deal 
with  this  part  of  the  subject  again  ;  and  we  may  pass  at  once  to  the 
consideration  of  the  6gures  contained  in  the  volume  now  under 
review,  which  gives  for  each  class  tables  showing: 

(1)  The  Exposures  and  Deaths  for  each  age  at  entry  and 
duration  ; 

(2)  The  Actual  and  Expected  Deaths  for  grouped  ages  at 
entry  and  all  durations  ; 

(3)  A  Summary  of  the  Actual  and  Expected  Deaths  for 
grouped  ages  at  entry  and  all  durations  ;  and 

(4)  A  similar  table  of  the  Actual  and  Expected  Deaths  for 
grouped  ages  at  entry,  but  excluding  the  first  five  years 
of  Insurance. 

The  first  of  these  tables  gives  the  raw  material  in  such  a  way  as 
to  be  available  for  use  by  any  Actuary  desiring  to  investigate  in 
detail  any  special  point. 

With  regard  to  the  remaining  three  tables,  the  standard  adopted 
in  calculating  the  expected  deaths  has  in  each  case  been  FaiT's 
Healthy  English  Male  Life  Table,  excepting  that  for  ages  15  to 
21  inclusive,  the  Committee  adopted,  in  lieu  of  the  mortality  shown 
by  that  table,  eleven-tenths  of  the  mortality  shown  by  the 
QMis)  Table,  and  at  ages  52  to  61  inclusive  five-sixths  of  the  mortality 
shown  by  the  same  table. 

Having  adopted  the  above-mentioned  standard,  the  committee 
allowed  for  the  immediate  effects  of  selection  by  reducing  the 
expected  deaths  for  the  first  five  insurance  years  as  calculated  from 
the  standard  table  by  certain  fixed  percentages,  varying  according  to 
the  age  at  entry  and  the  year  of  insurance. 

The  selection  of  the  standard  mortality  table  and  the  method  of 
allowing  for  the  effects  of  entrance  selection  appear  to  have  been 
carefully  considered  by  the  Committee,  but  many  Actuaries  may  feel 
somewhat  doubtful  as  to  whether  the  methods  adopted  are,  on  the 
whole,  the  most  suitable,  having  regard  to  the  nature  of  the  experience 

3  c  3 
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Table  I. — Shoioing  Actual  Deaths  as ])ercentage  of  Expected  Deaths  by  Normal  Tab't 


All    DURATIONS,    BUT 

All  ages  and 

All  aoes 

Entrants  grouped 

ALL 

EXCLUDING 

ACCORDING  to  AGE  AT  EnTK 

DURATIONS 

FIVE  YEARS 

Actual  Deaths  as 

Description  of  Class 
Occupations 

PERCENTAGE    Of    BXPECTEI) 

III 

'§ -"S 

Ages  at  Entry 

Actual 

-Sga 

Actual 

0^   S   03 

13  »  a, 

DeRllis 

Deaths 

•:3  2  ?r 

||w 

15-28 

29-42 

43-06 

57-7 

<  S  "S 

<1  s° 

(1) 

C-i) 

(3) 

(4) 

Army  Officer  (8)  * 

255 

116 

148 

103 

110 

121 

109 

125 

Brewer  or  Employee  (31) 

796 

135 

514 

138 

134 

133 

135 

152 

Butcher  (22) 

1,822 

89 

1,017 

89 

74 

89 

99 

102 

Cattle  dealer  (27)  . 

838 

96 

448 

95 

84 

95 

99 

110 

Contractor  (24)      . 

1,537 

97 

841 

98 

93 

90 

103 

118 

Distiller  or  Employee  (32) 

205 

107 

146 

112 

94 

111 

114 

88 

Electrician  (13)     . 

209 

81 

64        80 

79 

83 

71 

217 

Fire  department  (City)  (11) 

63 

112 

29  1  123 

133 

116 

83 

71 

Glass  worker  (17)  . 

107 

113 

58  !  114 

142 

103 

104 

106 

Hotel  keeper  (not  attending  bar)  (28)   . 

1,188 

122 

685      121 

122 

116 

131 

118 

House  painter  (19) 

526 

85 

298 

83 

67 

89 

93 

84 

Labourer  (23) 

1,188 

124 

576 

111 

98 

120 

145 

166 

Merchant  Marine  Officer  (39) 

133 

134 

55 

110 

179 

137 

112 

9i 

Naval  Officer  (9) 

156 

136 

89 

117 

141 

145 

117 

1 

I2r 

Physician  (12) 

5,643 

102 

3,409 

103 

100 

94 

114 

12; 

Pilot  (41) 

61 

91 

37 

95 

90 

92 

82 

10^; 

Police  Force  (10) 

757 

117 

415 

115 

108 

118 

120 

lO'J. 

Potter  (18) 

37 

78 

29 

102 

77 

76 

81 

T>' 

Printer  (20) 

775 

80 

428 

79 

77 

79 

92 

5( 

Puddler,    foundry,    &c.,    worker,    &c.,     not 

machinist  (16)   ...... 

671 

90 

398 

90 

68 

83 

113 

10- i 

Railway  locomotive  engineer  (37) 

220 

127 

80 

105 

127 

124 

147 

2;i 

Railway  locomotive  fireman  (38)  . 

61 

160 

15 

123 

174 

143 

111 

50(| 

Railway  mail  clerk  (35)         .... 

65 

80 

25 

64 

83 

83 

69 

6:i 

Railway  passenger  conductor  (33) 

207 

100 

98 

93 

109 

89 

137 

6i! 

Sailing  vessel  officer  (40)        .... 

408 

153 

208 

126 

209 

154 

131 

19-1 

Saw-mill  worker  (14) 

295 

87 

148 

76 

108 

78 

90 

io;i 

1 

Seaman  or  Fisherman  (42)     .... 

193 

108 

101 

91 

130 

100 

108 

9:1 

\ 

Steel  grinder  (15) 

36 

120 

13 

99 

118 

123 

130 

6.ij 

10 ' 

Tailor  (21) 

1,405 

88 

862 

89 

73 

80 

104 

Theatrical  occupation  (25)     ,         ,        .         . 

101 

129 

51 

139 

140 

112 

164 

10| 

Travelling  salesman  (26)        .... 

1,780 

80 

915 

80 

78 

75 

97 

nil 

Wine  or  liquor  seller  (abstainer)  (29)    . 

411 

120 

271 

128 

108 

118 

127 

11/ 

Wine  or  liquor  seller  (non-abstainer)  (30) 

1,704 

131 

1,045 

136 

116 

129 

140 

12! 

! 

Total 

23,853 

101 

13,516 

101 

91 

97 

113 

*  The  figures  in  brackets  correspond  to  the  number  of  the  class  in  question,  as  given  in  the 

original   investigation. 
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All  duratioss. 

BUT 

All  ages  asd 

All  ages 

EXTRA>-TS   GROUPED            | 

ALL 

EXCLrDLSG 

FmsT 

FTVE   TEABS 

ACCORD »-G  TO  AGE  AT 

Entrt 

DCRATIOXS 

AcTTAL  Deaths 

AS 

Description  of  Class 

PERCESTAGK 

OF  Expected  | 

Personal  and  Family  Historj" 

Actnal 
Deaths 

ill 

"0  =  5 
1P 

Actual 
Deaths 

■5  =  5 

Ages  at 

Entry 

li" 

15-28 

2*-42 

43-56 

57-70 

(1) 

(2) 

(3) 

w 

isthma  (histoi-y  of)  (-46)        .... 

1,028 

101 

668 

102 

70 

97 

118 

97 

31ood  spitting  (history  of)  (55) 

814 

108 

546 

107 

137 

111 

105 

85 

."ancer  (family  history  of,  one  death)  (75) 

4,680 

89 

2,830 

90 

78 

81 

97 

105 

dyspepsia  (light  weight)  (58) 

775 

94 

468 

86 

127 

87 

95 

103 

Jyspepsia  (light  weight  excepted)  (57) 

3,528 

84 

2,198 

85 

71 

75 

95 

111 

rout  (history  of)  (-49) 

168 

155 

117 

ISO 

137 

165 

172 

leight,  ahove  6  feet  3  inches  (73) 

267 

99 

158 

101 

95 

88 

114 

151 

Icpatic  Colic  or  Gall-stone  (history  of)  (52) . 

416 

107 

251 

102 

99 

91 

135 

86 

lip  joint  disease  (history  of)  (56) 

133 

128 

82 

140 

126 

139 

106 

121 

nflammation    of     Bowels,     Peritonitis,    or 

Appendicitis  (54) 

1,030 

83 

614 

87 

66 

79 

101 

103 

nsanity  (one  case  in  family  history)  (76) 

1,315 

83 

855 

87 

78 

75 

»7 

87 

ntemperance  (history  of  cnrcd)  (4:5) 

299 

125 

145 

116 

140 

127 

122 

110 

>torrhea  (or  running  from  ear)  (51) 

195 

79 

90 

87 

67 

81 

87 

88 

'ulse  ( intei-mittent  or  irregular)  (-43)     . 

240 

88 

158 

90 

76 

73 

117 

89 

'ulse  (slow,  below  60)  (4r4)    . 

436 

70 

274 

74 

63 

68 

75 

77 

Lenal  Colic,  Calculus  or  Gravel  (history  of)  (53) 

495 

107 

289 

110 

90 

106 

101 

139 

Iheumatism  (Inflammatory  once)  (47)  . 

3,442 

97 

2,183 

100 

80 

97 

102 

108 

heumatism(  Inflammatory  more  than  once )(48) 

575 

108 

381 

109 

95 

110 

108 

114 

yphihs  (history  of)  (50)       .... 

397 

133 

241 

142 

105 

134 

153 

102 

height,  light,  and  parent  dead,  below  70,  of 

any  Lung  disease  (71)        .... 

1,869 

100 

1,12U 

93 

130 

97 

101 

91 

r'eight,  liffht,  and  not  included  under  (58) 

or  (71).  ^(72) 

12,452 

92 

7,840 

88 

93 

90 

93 

94 

'^eight,  uoi-mal,  and  both  parents  reached 

75  (70)      

8,020 

88 

4,928 

85 

102 

85 

88 

95 

''eight,    noiTual,  and    both    parents    dead. 

below  60  (69) _. 

12,260 

103 

7,559 

103 

100 

98 

109 

113 

^eight,  normal,  and  parent  dead,  below  70 

of  Apoplexy  or  Paralysis  (68)     . 

5,945 

94 

3,661 

98 

81 

87 

109 

106 

'eight,  normal,  and  parent  dead,  below  70  of 

Consumption,  Phthisis,  or  Tuberculosis  (65) 

5,382 

87 

3,439 

88 

94 

83 

88 

92 

'eight,  normal,  and  parent  dead,  below  70  of 

Kidney  or  Bright' s  disease  (66) . 

1,475 

82 

826 

88 

78 

78 

98 

73 

'eight,  uoinnal,  and  parent  dead,  below  70 

of  Heart  disease  (67)          .... 

3,269 

85 

1,922 

89 

74 

82 

98 

96 

'eight,  heavy,  and  girth  of  abdomen  greater 

than  chert  expanded  (64)  .         •         .         . 

536 

133 

297 

147 

78 

116 

147 

144 

eight,  very  heavy,  and  girth  of  abdomen 

greater  than  chest  expanded  (61) 

419 

152 

262 

187 

116 

135 

167 

164 

eight,    heavy,   and  neither    parent  dead. 

below  70  (62)     ...... 

2,312 

99 

1,447 

109 

74 

91 

119 

121 

eight,  very  heavyj  and  neither  parent  dead. 

below  70  (59) 

1,060 

118 

699 

134 

73 

113 

144 

132 

eight,  heavy,  and  one  parent  or  both  dead. 

below  70  (63) 

5,465 

120 

3,570 

134 

87 

109 

139 

126 

eight,  very  heavy,  and  one  parent  or  both 

dead,  below  70  (60) 

2,324 

147 

1,522 

167 

1 

104 

130 

172 

172 

1 

L 

Total 

83,021 

96 

51,&40 

.    97 

87 

91 

103 

104 
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Table  II. 

Showing  Actual  Deaths  as  percentage  of  Expected  Deaths  for 

Entrants  betiveen  the  ages  29  and  56,  and  excluding  first  five 

years  of  insurance. 


Occupation 


Actual  No. 

of 

Deaths 


Percentage 


Railway  mail  clerk  (35) 
Sawmill  worker  (14)     . 
Travelling  salesman  (26) 
Seaman  or  Fisherman  (42) 
Printer  (20) 


Pilot  (41)      . 
House  painter  (19) 
Tailor  (21)    . 
Electrician  (13)    . 


Butcher  (22) 


Contractor  (24)     .... 

Cattle  dealer  (27) .... 

Railway  passenger  conductor  (33) 

Puddler,  foundry,  &c.  worker,  &c.,  not 

Glass  worker  (17) 

Army  Officer  (8)  . 

Physician  (12)       .... 


Potter  (18) 

Merchant  Marine  Officer  (39) 
Railway  locomotive  engineer  (37) . 
Distiller  or  Employee  (32)     . 
Naval  Officer  (9)  . 
Steel  grinder  (15) 
Sailing  vessel  Officer  (40) 
Labourer  (23)       .... 
Police  Force  (10)  .... 
Hotel  keeper  (not  attending  bar)  (28) 
Wine  or  liquor  seller,  abstainer  (29) 
Fire  department  (City)  (11)  . 


Railway  locomotive  fireman  (38)  . 
"Wine  or  liquor  seller,  nou-abstainer  (30) 
Brewer  or  Employee  (31) 
Theatrical  occupation  (25)     . 


machinist 


(16) 


16 
125 
639 

74 
301 

26 
252 
696 

37 

817 

696 
381 

84 
334 

37 

120 

2,841 

21 

48 

71 

110 

69 

11 

173 

451 

360 

577 

223 

25 

7 

894 

418 

46 


63 
79 
81 

84 
85 

88 
90 
92 
93 

93 

95 
96 
96 
96 
97 
98 
103 

105 
111 
111 
114 
115 
115 
117 
118 
119 
123 
128 
129 

132 
138 
139 
147 


Total 


10,980 


103 


generally,  and  in  particular  to  the  fact  that  a  very  large  proportion 
(39  per-cent)  of  the  total  deaths  took  place  during  the  first  five  years 
of  assurance.  It  is  difficult,  however,  to  suggest  a  priori  any  more 
satisfactory  method  of  procedure  which  could  have  been  adopted 
with  any  certainty  that  better  results  would  have  been  attained,  and 
this  question  could  indeed  only  have  been  settled  by  embarking  upon 
a  somewhat  laborious  examination  of  the  alternative  methods  and 
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Table  II — continued. 


Actual  Xo. 

Personal  and  Family  History. 

of 
Deaths 

Percentage 

Pulse  slow  (below  60)  (44) 

206 

74 

Dyspepsia  (light  weight)  (58) 

391 

83 

Dyspepsia  (light  weight  excepted)  (57)           .... 

1,787 

f 

Normal  weight  (both  parents  reached  75)  (70) 

3,997 

85 

Normal   weight  (parent   dead,  below  70   of   Consumption, 

Phthisis,  or  Tuberculosis)  (65)        ..... 

2,673 

88 

Light  weight,  not  included  under  (44)  or  (71)   (72) 

6,428 

88 

Cancer  (family  history  of  one  death)  (75)      .... 

2,227 

89 

Insanity  (one  c^se  in  family  histoi-y)  (76)      .... 

693 

89 

Normal  weight  (parent  dead,  below  70  of  Kidney  or  Bright's 

disease)  (66) 

653 

92 

Inflammation     of     Bowels,     Peritonitis,     or     Appendicitis 

(history   of)   (54) 

492 

92 

Light  weight  (parent  dead,  below  70  of  any  lung  disease)  (71) 

946 

92 

Normal  weight  (parent  dead,  below  70  of  Heart  disease)  (67) 

1,576 

93 

Pulse  (intermittent  or  in-egular)  (43)    ..... 

120 

93 

Otorrhea  (or  running  from  ear)  (51)      ..... 

71 

95 

Rheumatism  (inflammatory  once)  (47)           .... 

1,785 

101 

Normal  weight   (parent    dead,   below   70    of    Apoplexy  or 

Paralysis)  (68) 

3,028 

101 

1     Height  above  6  feet  3  inches  (73) 

131 

102 

1     Normal  weight  (both  parents  dead,  below  60)  (69) 

6,179 

103 

Hepatic  Colic  or  Gall-stone  (history  of)  (52) .... 

212 

106 

Blood  spitting  (history  of)  (55) 

473 

108 

Renal  Colic,  Calculus,  or  Gravel  (history  of)  (53) 

238 

108 

Asthma  (history  of)  (46) 

563 

108 

Rheumatism  (inflammatory  more  than  once)  (48) 

330 

111 

Hea\-y  weight  (neither  parent  dead,  below  70)  (62) 

1,163 

112 

;    Intemperance  (history  of  cured)  (45) 

124 

117 

!    Heavy  weight  (one  parent  or  both  dead,  belov,-  70)  (63) 

3,039 

136 

Very  heavy  weight  (neither  parent  dead,  below  70)  (59) 

579 

144 

1    Hip  joint  disease  (history  of)  (56) 

62 

147 

Syphilis  (histoiy  of)  (50) 

205 

149 

Heavy    weight    (girth    of     abdomen    greater    than    chest 

expanded)  (64)       

242 

151 

Very  heavy  weight  (one  parent  or  both  dead,  below  70)  (60). 

1,332 

171 

1    Gout  (history  of)  (49) 

92 

171 

expanded)  (61) 

216 

197 

42,248 

98 

tables  available.  It  would,  however,  appear  from  a  general  examina- 
tion of  the  figures  that  the  standard  actually  adopted  somewhat 
over-estimates  the  expected  deaths  at  the  younger  ages  at  entry,  and 
somewhat  under-estimates  the  expected  deaths  at  the  older  ages. 

It  is  to  be  hoped  that  various  papers,  with  subsidiary  investi- 
gations based  upon  the  experience,  will  be  published  in  the  near 
future ;    and,    although    the    "  newness  "    of    the    experience   will 
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necessarily  detract  from  the  practical  value  of  these  investigations, 
for  some  purposes,  interesting  results  could,  no  doubt,  be  obtained  by 
forming  a  Mortality  Table  based  upon  the  experience  as  a  Avhole,  and 
comparing  any  separate  class  which  it  is  desired  to  investigate  with 
the  table  so  prepared.  It  would  also  probably  be  found  that  more 
satisfactory  results  could  be  obtained  by  comparing  "  expectations  of 
life  "  than  by  comparing  actual  and  expected  deaths. 

In  the  meantime,  with  a  view  to  giving  a  general  bird's-eye  view 
of  the  broad  results  of  the  investigation,  we  append  a  table  (Table  I) 
showing  for  each  Class  the  Experienced  Deaths  as  a  percentage  of 
the  Expected  Deaths,  the  latter  being  calculated  by  Farr's  Healthy 
English  Table,  modified  as  explained  above.  In  order  to  keep  this  table 
within  reasonable  limits  certain  unimportant  classes  have  been  omitted. 

The  percentages  given  in  Table  I  are  of  some  interest,  and  will 
repay  careful  study.  At  the  same  time,  for  reference  purposes, 
probably  the  following  shorter  table  (Table  II),  confined  to  entrants 
between  the  ages  of  29  and  56  (which  comprise  the  usual  insuring 
ages),  will  be  found  more  useful. 

In  considering  the  percentages  contained  in  the  above  tables,  the 
importance  of  the  following  remarks  extracted  from  the  Introduction 
cannot  be  over-estimated :  "  It  must  not  be  forgotten  that  the 
"  facts  ....  given  relate  to  the  respective  classes  of  risks 
"  among  lives  selected  for  insurance,  and  do  not  relate  to  the  same 
"  classes  among  the  general  population.  For  example,  it  is  not 
"  conceivable  that,  among  the  general  population,  those  who  have 
"  had  at  least  one  parent  dying  of  consumption  are  above  the  average 
"  of  the  others  in  vitality.  If  this  is  found  to  be  the  case  as  regards 
"  that  particular  class  of  insured  lives,  it  indicates  only  that  such 
"  persons  of  that  class  as  have  actually  been  acce^^ted  for  insurance 
"  have  been  selected  so  carefully  as  to  secure  for  acceptance  only 
"  those  who  are  peculiarly  good  representatives  of  the  class.  If,  on 
"  the  other  hand,  the  results  appear  only  moderately  bad  upon  a  class 
"  of  risks  heretofore  accepted  with  great  circumspection,  it  is  to  be 
"  inferred  that,  had  such  circumspection  not  been  exercised,  the 
"  results  would  have  been  still  worse.  We  trust  earnestly  that  this 
"  warning  ma}"  be  borne  in  mind  as  applying,  and  intended  to  apply, 
"  to  each  one  of  the  classes  under  consideration." 

The  necessity  for  the  above  warning  is  brought  oiit  very  forcibly 
in  examining  Table  II,  where  the  various  classes  are  arranged,  so  to 
speak,  in  "  order  of  merit."  For  example,  it  would  seem  from  the 
above  table  that  the  mortality  among  "  phj'sicians  "  is,  on  the  whole, 
less  favourable  than  among  ''  house-painters ",  but  at  least  two 
explanations  of  this  result  are  possible,  one,  that  in  the  mass  the 
conditions  of  life  among  house-painters  are  more  favourable  to 
longevity  than  among  physicians,  and  the  other,  that,  in  selecting 
lives  for  insm-ance  more  care  has  been  exercised  to  eliminate  doubtful 
risks  in  the  former  case  than  in  the  latter.  Again,  turning  to  the 
classes  distinguished  by  some  defects  in  personal  or  family  history,  it 
cannot  reasonably  be  supposed  that  the  mortality  among  "dyspeptics" 
as  a  class  is  so  markedly  below  normal  as  would  appear,  or  that  it  is 
more  healthy  to  be  a  "  dyspeptic  light-weight "  than  a  "  normal 
light-weight",  although  this  would  seem  to  be  indicated  by  a  cursory 
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examination  of  the  tables.  In  fact,  it  must  constantly  be  borne  in 
mind  that  all  the  figures  given  merely  show  the  relative  positions  in 
the  scale  of  various  classes  of  insured  lives  who  have  probably  been 
subjected  to  medical  and  office  selection  of  very  varying  intensity. 

The  broad  features  of  the  Experience  which  seem  to  stand  out 
most  noticeably  are  that,  as  regards  Occupations,  connection  with  the 
sale  of  intoxicants  in  any  form  is  very  unfavourable  from  a  Life 
Insurance  point  of  view  and,  as  regards  personal  condition,  that 
persons  of  unusual  heavy  weight  must  be  regarded  as  requiring 
specially  careful  selection. 

The  British  Actuary  who  is  thinking  of  employing  the  results  of 
the  American  investigation  as  a  guide  in  dealing  with  the  corre- 
sponding British  Classes  of  risk,  will  have  to  consider  carefully  how 
far  the  conditions  in  the  two  countries  are  comparable,  both  as 
regards  the  measure  of  special  risk  run  by  persons  engaged  in  cognate 
occupations,  and  as  regards  the  significance  of  defects  in  personal  and 
family  history.  In  this  connection  it  may  be  pointed  out  (as  the  fact 
is  not  mentioned  in  the  volume)  that  in  every  case  the  occupation  is 
scheduled  as  at  the  date  of  entry,  and  no  attempt  has  been  made  to 
aUow  for  changes  in  occupation  after  the  issue  of  the  policy.  This 
point  is  interesting,  inasmuch  as  changes  of  occupation  are  stated  to 
be  very  much  more  frequent  in  America  than  in  England. 

Making  all  proper  allowances,  however,  for  these  points,  it  is 
quite  clear  that  the  results  disclosed  are  of  singular  interest  and 
value  to  the  actuarial  profession,  and  the  Actuarial  Society  of 
America  and  its  officers  are  to  be  congratulated  not  only  upon  having 
gathered  together  an  Experience  of  unique  magnitude,  but  upon  the 
celerity  with  which  they  have  published  the  results,  and  the  clear  and 
interesting  way  in  which  those  results  are  presented.  j  -q  -^y 


Sickness  and  Mortality  Experience  (1893-97)   of  the  Manchester 
Unity  of  Oddfelloics* 

The  rise  and  progress  of  the  Manchester  Unity  of  Oddfellows 
illustrate  the  success  which  may  be  achieved  by  private  effort  and 
public  spirit.  The  Manchester  Unity  dates  from  distant  times,  and 
in  its  early  days  its  methods  were  empirical  and  tentative  ;  but  it  was 
under  sagacious  management,  and  very  soon  the  discovery  was  made 
that,  if  the  organization  was  to  be  permanent,  it  must  be  placed  on  a 
sound  basis.  Against  great  opposition  to  begin  with,  the  experience 
of  the  Society  was  extracted  for  the  three  years  1S46-S,  and  published 
in  ISoO.  That  was  followed  by  a  second  investigation  for  the  five 
years  1856-60,  and  again  by  a  third,  published  in  1S72,  for  the 
five  years  1866-70 ;  and  this  last  has  been  the  basis  of  calculation 
used  by  the  Society,  and  by  a  very  large  number  of  other  friendly 
societies,  up  to  the  present  time.  It  became,  however,  gradually 
apparent  that  that  basis  was  not  to  be  entirely  trusted,  and  it  was 

*  Au  account  of  an  Investigation  of  the  Sickness  and  Mortality  Experience  of 
the  I.O.O.F.,  Manchester  Unity,  during  the  five  years  1893-1897,  by  Alfred  W. 
Wats<jn,  F.I.A.,  F.S.S.,  with  tables.  Published  by  the  Grand  Master  and  Board 
of  Directors,  97,  Grosvenor  Road,  Chorlton-upon-Medlock,  Manchester,  and  by 
C.  &  E.  Lay  ton,  56,  Farriugdon  Street,  London,  E.C. 
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found  necessary  in  the  computation  of  rates  and  in  valuations  to  make 
adjustments,  which  were  often  arbitrary,  and  which,  although  they 
may  have  produced  reasonable  results,  were  not  satisfactory.  The 
tabulated  rates  of  sickness  were  evidently  too  low,  and  at  the  older 
ages  the  amount  of  experience  was  so  small  as  not  to  yield  ratios 
worthy  of  confidence.  Such  being  the  case,  the  Society  determined 
to  make  a  fresh  investigation  on  a  much  more  extensive  scale,  and 
the  volume  before  us  is  the  result. 

From  many  points  of  view  this  new  volume  is  of  the  greatest 
interest  and  importance.  From  the  standpoint  of  the  social  reformer 
it  is  invaluable.  A  most  thorough  investigation  has  been  made  into 
the  question  of  how  sickness  and  mortality  rates  are  affected  by 
locality  and  by  occupation,  and  although  it  was  possible  to  do  this 
only  in  the  most  broad  and  general  way,  yet  much  light  is  thrown  on 
the  social  conditions  of  the  workers  of  the  United  Kingdom.  Then, 
the  book  wQl  be  beyond  price  not  only  to  the  Manchester  Unity 
itself,  but  to  all  friendly  societies  in  the  Kingdom,  and  abroad.  The 
material  is  so  extensive  that  much  sub-di^nsion  has  been  practicable, 
and  we  imagine  that  eveiy  society,  no  matter  what  its  constitution 
and  what  its  own  experience,  will  find  in  the  new  book  tables  which 
can  safely  be  used  in  its  valuations.  Lastly,  the  actuarial  student 
will  discover  in  the  volume  much  of  value,  and  will  be  well  repaid  by 
giving  it  a  most  careful  perusal. 

A  lengthy  review  is  not  necessary,  because  four  years  ago 
Mr.  Watson  himself  {J.I.A.,  vol.  xxxv,  page  26S)  described  with  great 
fulness  the  methods  being  followed  in  the  compilation  of  the  experience, 
and  gave  forecasts  of  the  results.  To  that  paper  we  refer  our  readers, 
as  it  provides  an  admirable  epitome  of  the  investigation  as  now  finally 
published. 

It  will  be  sufficient  if  we  here  say  that  the  data  were  kept  separate 
for  three  geographical  areas,  each  of  which  was  sub-divided  into  rural 
and  urban,  according  to  the  density  of  population.  The  first  area 
may  be  called  Non-Manufacturing,  and  comprises  the  North- Western, 
Eastern,  and  Southern  portions  of  England,  North  Wales,  and  such 
parts  of  South  Wales  as  lie  outside  the  mining  districts.  Area  2, 
Textile,  includes  the  textile  districts  of  Lancashire,  Yorkshire,  and 
Cheshire  ;  and  area  3,  Manufacturing,  includes  portions  of  Derbyshire, 
Leicestershire,  Northamptonshire,  Nottinghamshire,  StaiFordshire, 
Warwickshire,  the  Metropolitan  Area,  Monmouthshire,  and  part  of 
South  Wales,  and  the  mining  districts  of  the  North-East  and  North- 
West  of  England,  and  also  the  small  experience  obtained  from 
Scotland  and  Ireland. 

As  regards  occupation,  each  area  was  examined  in  connection  with 
seven  ui'ban,  and  eight  rural,  groups  of  employments.  For  a 
description  of  these  we  must  refer  to  pages  30-32  of  the  book  itself, 
and  to  page  291  of  Mr.  Watson's  paper  above  referred  to.  For 
practical  use  it  would  not  have  been  possible  to  base  mortality, 
sickness,  and  monetary'  tables  upon  each  of  these  sub-divisions, 
combined,  as  would  have  been  necessarj',  with  each  other  in  almost 
an  infinit}-  of  ways.  On  a  very  careful  analysis  it  was  found  that, 
broadly,  the  rate  of  mortality  was  influenced  mostly  by  geographical 
situation,  while  the  rate   of  sickness   was   influenced  principally  by 
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occupation.  Twelve  mortality  tables,  therefore,  were  prepared  and 
graduated,  namely,  three  for  each  area — urban,  rui-al,  and  combined 
urban  and  rural;  two  for  all  areas  combined — rural  and  urban;  and  one, 
rural  and  urban,  for  the  whole  Society.  Also  for  sickness,  after  most 
minute  research,  the  experience  was  collected  into  four  broad  groups 
of  occupations,  namely.  Group  A.H.J. — Agricultural  and  General ; 
B.C.D. — Outdoor  Building,  Kailway,  Seafaring,  and  Outdoor  Labour 
generally;  E.F.— Quarry,  Iron,  Steel,  Chemical,  &c.,  workers  ;  and 
Group  G — Mining  Workers  ;  and  these  again  were  all  combined  to 
give  the  experience  of  the  whole  Society.  Group  G  was  not  made 
further  use  of,  but  the  rates  of  sickness  in  each  of  the  other  groups 
were  combined  with  the  various  mortality  rates. 

As  regards  duration  of  sickness,  separate  columns  are  given  for 
the  first  three  months,  second  three  months,  second  six  months, 
second  twelve  months,  after  two  years,  and  all  durations ;  and 
monetary  tables  have  been  calculated  at  four  rates  of  interest, 
namely,  3  per-cent,  3i  per-cent,  '6\  per-cent,  and  4  per-cent.  The 
mortality  rates,  rural  and  urban  together,  of  each  area  were,  in 
computing  the  monetary  tables,  separately  combined  with  the 
sickness  rates  of  each  of  the  three  occupation  groups,  A.H.J., 
B.C.D.,  and  E.F.,  and  also  the  whole  mortality  experience  of  the 
Society  was  combined  with  the  whole  sickness  experience  ;  and,  for 
mortality  alone,  monetary  tables  are  also  given  for  each  area,  and  for 
the  whole  Society,  for  rural  and  urban  populations  separately.  Should 
this  large  number  of  combinations  not  prove  sufficient  for  practical 
purposes,  anyone  so  disposed  can  make  other  combinations  for  himself 
from  the  original  facts  so  copiously  supplied. 

The  graduation  of  the  tables,  mortality  and  sickness,  was  of 
necessity  a  matter  of  some  delicacy,  because  not  only  had  each  table 
to  be  made  in  itself  as  perfect  as  possible,  but  the  tables  had  to  be 
co-related  in  consequence  of  the  combinations  between  them  which 
were  intended.  In  the  volume  very  little  is  said  on  this  important 
point,  although  the  formulas  actually  used  in  the  graduation  are 
given ;  but  Mr.  John  Spencer,  F.I. A.,  who  collaborated  with 
Mr.  Watson  in  the  work  of  graduation,  has  kindly  responded  to  our 
invitation  to  supply  full  information,  and  his  interesting  ^laper  on  the 
subject  appears  in  our  present  issue. 

Perhaps  the  most  important  advantage  which  the  new  experience 
possesses  over  all  that  have  gone  before  is  the  large  body  of  facts 
included  at  the  older  ages.  The  "  Exposed  to  Eisk  of  Sickness  "  at 
ages  over  70  amounted  to  no  less  than  70,565,  against  10,507  in  the 
experience  of  1866-70,  and  25,990  in  Sutton's  Registered  Friendly 
Societies,  1876-80.  At  last,  therefore,  we  have  trustworthy  data 
for  dealing  with  sickness  in  old  age. 

The  main  features  of  the  new  experience  are  the  great  increase  in 
sickness  claims  which  appears  to  have  prevailed  of  recent  years,  and 
the  reduction  in  the  rates  of  mortality  at  the  younger  and  middle 
ages,  although  in  old  age  the  rates  of  mortality  do  not  appear  to  have 
fallen,  but  rather,  perhaps,  to  have  increased.  It  is  shown,  moreover, 
that  high  rates  of  mortality  do  not  coincide  with  high  rates  of 
sickness,  but  that  there  is  even  a  tendency  for  the  contrary  conditions 
to  prevail.     These  results  will  probably  not  cause  surprise,  because 
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all  those  who  have  had  much  to  do  with  friendly  societies  have  found 
similar  tendencies  indicated. 

Without  going  into  further  detail,  we  may  perhaps  call  attention 
to  the  methods  by  which  the  important  function  "Exposed  to  Risk  " 
was  arrived  at.  This  is  explained  on  page  13.  In  former  experiences 
the  exposed  to  risk  was  the  same  for  both  sickness  and  mortality,  but, 
on  account  of  the  business  methods  of  the  Manchester  Unity, 
Mr.  Watson  has  departed  from  the  prevailing  custom.  Possibly 
other  friendly  societies  may  have  different  rules  as  regards  coming 
into  benefit,  and  cessation  of  benefit  on  secession,  and,  therefore,  in 
using  the  new  tables  this  point  must  be  borne  in  mind.  Probably 
the  financial  results  will  not  be  much  affected,  but  the  point  should 
have  attention.  We  notice  that  in  calculating  the  exposed  to  risk 
of  sickness,  the  members  dying  in  each  year  of  age  were  assumed  to  be 
at  risk  until  the  middle  of  the  year,  but  that,  although  perfectly 
legitimate,  and  also  convenient  under  certain  circumstances,  is  an 
unusual  method  of  treatment.  It  seems  to  us  quite  correct,  in 
taking  out  mortality  or  sickness  experience,  to  treat  loWidraioals 
as  at  risk  for  half  a  year.  The  "Exposed  to  Risk"  at  age  x 
means  the  number  at  risk  between  age  x  and  age  .r  +  1,  and,  seeing 
that  those  who  withdraw  in  that  year  may,  after  withdrawal,  suffer 
in  that  year  from  illness  or  may  die,  we  get  the  correct  rates 
by  treating  them  as  at  risk  for  a  fractional  period  only.  But 
the  case  is  different  when  in  preparing  sickness  tables  we  look 
at  the  deaths.  Presumably  a  man  cannot  be  ill  after  death,  and, 
therefore,  the  total  sickness  between  ages  x  and  x-\-l  is  generally 
calculated  as  if  those  who  die  in  that  year  of  age  were  at  risk  for  a  full 
3^ear.  The  point  is  a  small  one,  and  different  methods  of  treatment  will 
not  produce  much  difference  in  the  results,  but,  nevertheless,  it  is  one 
that  deserves  mention.  We  observe  fi-om  page  82  that  the  monetary 
tables  have  been  so  computed  as  to  agree  with  the  assumption  that 
the  deaths  are  at  risk  of  sickness  for  the  whole  year,  because  the 
factor  ^px  is  involved.  This  additional  factor  is  not  necessary  when 
the  statistical  tables  are  prepared  in  the  usual  way. 

Not  the  least  useful  feature  of  the  work  is  the  ver}^  copious  index 
provided. 

In  conclusion,  we  congratulate  the  Directors  of  the  Society  on 
their  public  spirit  in  enabling  this  work  to  be  carried  through,  and 
we  more  particularly  congratulate  Mr.  Watson  on  his  own 
preponderating  share  in  the  undertaking.  His  name  will  go  down  in 
history  with  those  of  Mr.  Henry  Ratcliffe  and  his  own  late  esteemed 
father,  Mr.  Reuben  Watson,  and  he  will  receive  the  gratitude  of  future 
generations.  The  former  investigations  were  invaluable  in  their  day, 
and  as  complete  as  the  available  facts  allowed  of,  but  Mr.  A.  W. 
Watson  has  admirably  availed  himself  of  his  greater  opportunities, 
and  has  built  for  himself  a  lasting  monument.  No  doubt  at  some 
future  time  a  fifth  investigation  will  be  found  to  be  desirable,  but 
when  that  time  comes  the  full  explanations  which  Mr.  Watson  has 
given  of  the  methods  he  has  followed  will  be  of  the  greatest  assistance 
to  those  who  may  then  be  entrusted  with  the  work. 
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The  Amendment  of  the  Basis  of  Calculation  of  the 
Gotha  Life  Office* 

A  brief  Review  by  T.  E.  YorxG,  Past-President  of  tbe  luBtitute  of  Actuaries, 
and  \V.  R.  Steoso,  F.I.A. 

Following  the  work  entitled  Ans  der  Praxis  der  Gothaer 
LehensversicherungshanJc,  reviewed  on  p.  292  of  vol.  xxxviii  of  the 
Journal  (January  1904),  we  have  received  from  Dr.  M.  Karl  Samwer 
a  copy  of  the  important  work  prepared  by  Dr.  Johannes  Karup, 
dealing  with  the  modification  of  the  basis  of  calculation  of  the  Gotha 
Life  Office.  This  consists  of  two  volumes  bound  together,  containing 
respectively  170  and  54-1  pages.  The  paging  of  the  second  volume 
is  distinguished  by  an  asterisk.  The  preparation  of  the  book,  which 
must  have  involved  immense  labour,  was  commenced  so  far  back  as 
1S93,  and  some  four  years  were  necessary  for  the  collection  of  the 
material.  From  1S97  onwards  the  work  progressed  with  greater 
rapidity,  and  the  result  is  a  monument  of  industry,  and  is  full  of 
interesting  information.  The  first  section  of  the  first  volume  is  mainly 
explanatory  of  the  methods  adopted  and  results  obtained.  The  second 
section  commences  with  an  elaborate  explanation  of  the  notation 
employed.  This,  while  following  to  some  extent  the  notation  of  the 
Institute,  is  amplified  by  the  addition  of  numerous  symbols  specially 
designed  to  describe  particular  functions  and  to  apply  to  insurance 
against  invalidity.  It  may  be  noted  that  in  accordance  with  German 
custom  Xj.=:Dx  +  Dj._i  +  Dj;^2+  •  •  •  instead  of  Xj.=D.r-i +  Dx+2 
+  D«-!-3+  ...  as  usually  employed  in  this  country,  while  the  symbol  8 

is  used  for      ,..        and  is  explained  to  be  distinct  from  the  symbol  ?, 

the  force  of  interest.  The  notation  relative  to  insurance  against  the 
risk  of  invalidity  is  copious,  and  deserving  of  careful  study,  involving 
as  it  does  the  adoption  of  a  large  number  of  specially  devised 
symbols. 

The  second  volume  is  devoted  to  Tables,  of  which  it  contains 
altogether  148.  On  pp.  500*  and  501*  appears  the  following  com- 
parison between  the  Gotha  Experience  and  the  mortality  shown 
by  the  0^'  Table. 


Ye.\r  of  Ixsur.\sce 

Age 

1st 

2nd  to  3rd 

4th  to  5th 

6th  to  7th 

Sth  &  upwards 

MortaUty 

Mortality 

Mortality 

Mortality 

Mortality 

attained 

per-cent  for 

I)er-ceiit  for 

per-cent  for 

per-cent  for 

per-cent  for 

cneyear 

one  year 

one  year 

one  year 

one  year 

OM      Gotha 

QM      Gotha 

0^      Gotha 

QH 

Gotha 

0»      Gotha 

20-24 

•26 

•36 

•51        -48 

•61         53 

•64 

•54 

•64 

•54 

1     30-34 

•36 

•33 

•52        ^46 

•61         54 

•70 

•58 

•SO 

•60 

1     40-t4 

•52 

•54 

•73        -73 

•86        -84 

•94 

•90 

1^10 

•96 

1     50-54 

•89 

•90 

129      131 

1^47      150 

1^50 

1-61 

1^75 

1-76 

!     60-64 

1-66 

1-63 

2-37     246 

2-58     2-89 

2-62 

3-31 

335 

3^77 

*  Die  Reform  des  Eechnungsicesens  der  Gotha  Lebensversicherungslank  a   G. 
Dr.  Johannes  Karup.     Published  by  Gustav  Fischer.     Jena  1903. 
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The  following  comparison  of  the  average  duration  of  life  which 
appears  on  p.  18  will  be  of  interest,  although  the  Author,  while 
mentioning  it  as  the  most  popular,  describes  it  as  the  most  unsuitable 
measure  of  mortality. 


Age 

New  Gotha  Experience 

after  expiry  of  7  years 

of  Insurance 

C  (Ungraduated) 
Whole-Life  With-profit 

Insurances  Males, 

completed  Insurance  of 

7  years  and  upwards 

25 

3905 

38-17 

30 

3504 

34-47 

35 

3102 

30-79 

40 

27-07 

27-10 

45 

23-28 

23-52 

50 

19-60 

2001 

55 

16-17 

16-67 

60 

13-09 

13-54 

65 

10-33 

10-69 

70 

7-92 

8-19 

75 

5-90 

6-08 

80 

4-31 

4-36 

The  comparison  between  mortality  among  males  and  females  in 
the  same  two  tables,  given  on  p.  60,  is  also  of  interest. 


Age 

Mortality  per-cent  for  One 

Year 

Gotlia  Whole-Life  Insurances 

QM  English  Table.  With  Profit, 
1863-1S75 

Males 

Females            A 

Males 

Females 

A 

15-25 

-50 

•48 

-   -02 

•46 

•60 

+ 

•14 

26-30 

•43 

•88 

+    -45 

•53 

•84 

+ 

•31 

31-35 

•52 

•59 

+  ^07 

•69 

•85 

+ 

•16 

36-40 

•69 

•56 

-   -13 

•84 

109 

+ 

•25 

41-45 

•95 

•88 

-  ^07 

1-06 

1-12 

+ 

•06 

46-50 

1-24 

1-00        -   -24 

1-35 

1^22 

— 

•13 

51-55 

1-81 

1-22 

-   -59 

1^81 

1^57 

— 

•24 

56-60 

2-72 

1-93 

-  -79 

£•49 

2^16 

— 

•33 

61-65 

3-96 

3-01 

-   -95 

3-54 

3-02 

— 

•52 

66-70 

5-90 

4-89 

-1-01 

5-30 

4-69 

— 

•61 

71-75 

8-86 

8-36 

-   ^50 

7-82 

7-24 

— 

•58 

76-80 

13-29 

10-65 

-2-64 

11-60 

11-13 

— 

•47 

81-85 

18-83 

17-27        -1-56 

17-19 

17-35 

+ 

•16 

86-90 

27-05 

21-43     1    -5-62 

1 

23-52 

23-31 

— 

•21 

A  Table  of  the  reserves  derived  from  the  new  Gotha  Tables  is  given 
on  p.  36*.  These  reserves  are  divided  into  the  "  old  "  and  "  new  " 
methods.  The  old  method  assumes  that  payment  of  the  claim  is  made 
at  the  end  of  the  year  in  which  death  occurs.  The  new  method  that 
payment  immediately  follows  the  death. 

The  actual  reserves  required  by  the  Gotha  Tables  under  these 
conditions  are  shown  below,  and  we  have  added  values  calculated  on 
the  same  lines  fi'om  the  O'^^  Experience. 
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Beserve  at  S  per-cent  Interest  for  an  Insurance  o/lOO. 
Endowment  Asstjeances,  Matueing  at  Age  90. 


Year  ok  Instrance 


Table 


Method 


10 


20 


30      I      40 


Age  at  Extet  30. 


New  Gotha 
Old  Gotha 


New 

Old 

New 


1-55 
115 

1-28 


4-53 
3-50 
3-90 


7-50  15-20  32-23  5026  67-15 1 81-06 
5-86  12-19  27-59  44-49  6376  81-86 
6-59   13-72   29-70   47-29   64-49   79-39 


Age  at  Entet  40. 


New  Gotha 

New 

2-19 

6-35 

10-44 

20-84 

41-84   61-50 

77-71 

Old  Gotha 

Old 

1-57 

4-86 

8-37 

17-54 

36-78   58-73 

79-34 

OM  . 

New 

1-73 

5-27 

8-92 

18-47 

38-80   58-71 

75-94 

It  will  be  noted  that  at  every  period  in  the  illustrative  table  the 
new  Gotha  Table  gives  higher  reserves  for  the  above  ages  at  entry 
than  the  0^'  Table. 


Insurance  * 

AiST  work  from  the  pen  of  a  Past  President  of  the  Institute  of 
Actuaries,  and  especially  when  that  Past  President  is  Mr.  T.  E.  Young, 
must  command  attention,  and  the  book  in  our  hands  is  a  good 
illustration  of  this  truism.  Its  scope  is  wide.  There  are  eleven 
chapters  treating  of  Life  Assurance,  and  four  of  Fire,  Marine, 
Accident,  and  other  special  Assurance,  and  the  contents  of  each 
chapter  are  much  more  comprehensive  than  the  heading  would  seem 
to  imply.  From  one  point  of  view  the  writing  is  lucid,  but,  from 
another,  it  is,  in  certain  parts,  a  little  difficult,  and  requires  close 
attention  on  the  part  of  the  student,  yet,  in  saying  this,  we  do  not 
pass  adverse  criticism.  The  book  is  one  that  cannot  he  skimmed 
over,  it  must  be  read;  but  conscientious  reading  will  be  well  rewarded. 
In  many  places  it  teems  with  controversial  points,  but  that  is  all  the 
better,  because  independent  thought  is  thereby  stimulated,  and,  if  the 
student  does  not  always  come  to  the  same  conclusion  as  the  author, 
he  will,  nevertheless,  profit  by  a  thorough  consideration  of  the  author's 
views,  and  of  the  reasons  which  have  led  to  them. 

Space  does  not  permit  us  to  make  a  lengthy  analysis  of  the  book, 
nor  would  that  course  be  advantageous,  because  the  book  is  one  that 
must  be  taken  as  a  whole.  Yet  it  may  interest  our  readers  to  call 
attention  briefly  to  one  or  two  cases  where  the  matter  is  what  we 
have  ventured  to  call  controversial. 

Mr.  Young  deals,  in  some  detail,  with  the  question  of  the  Limit 
of  Risk,  because  "a  very  considerable   risk   upon   an  individual  life 

*  Insurance — A  practical  exiDosition  for  the  Student  and  Business  Man.  By 
T.  E.  Yottng,  B.A.,  F.R.A.S.,  Ex-President  of  the  Institute  of  Actuaries,  &c. 
London,  Sir  Isaac  Pitman  &  Sons,  Limited. 
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should  be  avoided  on  account  of  the  probability  of  a  heavy 
loss  occurring  which  would  exceed  the  bounds  of  prudential 
administration",  and  he  proceeds  to  express  the  opinion,  which  he 
deems  to  be  soundly  feasible,  that  "the  premiums  upon  the  assurances 
of  maximum  ainount  should  be  regarded  as  constituting  the  fund 
from  which  the  claims  upon  those  policies  should  be  discharged,  so 
that  the  amount  of  premiums  annually  receivable  upon  such  assurances 
should  prove  sufficient  for  the  satisfaction  of  their  demands  by  death  "; 
and,  further  on,  "policies  effected  for  an  amount  in  each  instance  equal 
to  the  settled  limit  must  be  considered  as  constituting  a  distinct 
class  and  must  prove  adequate  in  number  to  provide  their  own  claims 
from  the  source  of  their  sej^arate  premiums."  Now  we  fear  that  if 
this  opinion  be  literally  construed,  there  is  not  a  single  life  company 
in  the  Kingdom  which  does  not,  in  its  usual  practice,  run 
counter  to  it.  No  company  obtains  such  a  number  of  policies  of  its 
full  limit  as  would  justify  it  in  standing  on  these  policies  alone;  that 
is,  an  office  re-assuring  the  whole  of  the  full  limit  risks  of  any 
company  and  not  having  any  other  business  on  its  books,  could  not 
escape  violent  fluctuations  in  the  incidence  of  mortality.  Yet  British 
Companies  are  not  much  troubled  by  such  fluctuations.  The  fact  is, 
our  life  companies  are  so  stable  that  it  is  inconceivable  that  they  could 
be  endangered  by  the  falling  in  of  a  "very  considerable  risk",  or  could 
even  be  embarrassed  in  obtaining  the  necessary  ready  money  to  meet 
it.  The  method  of  deciding  on  the  maximum  risk  to  be  held  is,  Ave 
imagine,  generally  settled  by  quite  other  considerations.  It  is  not  a 
question  of  solvency  or  of  convenience,  but  only  a  question  of  how 
the  next  bonus  would  be  affected  by  a  few  large  claims  during  the 
inter-valuation  period.  From  this  it  follows  that  a  company  making 
an  annual  valuation  and  bonus  distribution  cannot  properly  hold  so 
large  a  maximum  of  risk  as  one  valuing  quinquennially.  In  the  case 
of  the  former,  fluctuations  are  all  focussed  on  a  single  year ;  in  the 
case  of  the  latter  they  are  spread  over  five  years,  and  there  is  a  very 
much  greater  opportunity  for  averages  to  adjust  themselves.  No 
doubt  Mr.  Young  had  this  point  in  view,  but  we  have  ventured  to 
amplify  it  a  little  so  as  to  make  it  quite  clear. 

The  construction  of  office  premiums  receives  a  good  deal  of 
attention  from  Mr.  Young,  and  he  gives  elaborate  formulas  to  be  used 
in  the  calculations ;  but  we  venture  to  think  that  these  formulas, 
besides  being  intricate  to  work,  would  yield  results  impossible  from 
the  point  of  view  of  competition.  Mr.  Young  first  shows  how  to 
compute  a  non-participating  rate  by  adding  to  the  net  premium  a 
percentage  for  renewal  commission  and  a  constant  for  cost  of 
administration,  and  then  a  further  loading,  spread  over  the  whole  term 
of  the  policy,  and  varying  according  to  the  age  at  entry,  for  initial 
exi^enses ;  and  from  this  non-participating  rate  he  passes  to  the 
participating  by  providing  additional  loading  for  bonus.  He 
assumes  a  reversionary  bonus  at  uniform  rate,  compounded  at 
quinquennial  intervals,  and  proceeds  by  means  of  the  D,  N,  M,  and 
K,  columns  to  find  its  annual  equivalent.  The  process,  though 
algebraical,  and  good  from  an  educational  point  of  view,  would  lead 
to  futile  results,  because  principles  are  involved  which  mere  algebra 
does  not  disclose.     A  company  managed  with  reasonable  care  pays 
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larger  bonuses  than  the  premiums  are  theoretically  capable  of 
providing,  and  defrays  besides  the  expenses  of  management.  The 
cost  of  a  compound  reversionai-y  bonus  at  the  rate  of  j  per  unit 
per  annum  may  be  found  briefly  as  follows.  Let  the  premiums  be 
computed    at    rate    i,    then    the    value   of   the   sum   assured   and 

1  n      i-|_v  (1  +  /)^  ~| 

'r     ^J-rx^-  +^^+1  n  I   -v^  +'fcc-      the  general  term  being 

'.rt_       l~r^  (-L"rO"  J 


bonuses  is : 


(l+»"+^ 
'•^+»(l  +  i)«-' 


Xow 


^—.1 


.  — ,      -r,  so  that  J=  :; — '—.\  then 
/^    — •(l  +  0«+'  l  +  ^      1  +  j;  ^    _l+j' 

the  value  of  the  sum  assured  and  bonuses  is  A'^,  when  A'^  is  calculated 
at  rate  J.     To  obtain  the  annual  premium  we  divide  by  l  +  ffj-  taken 

at  rate  i,  so  that  the  premium  loaded  for  bonus  only  is  P'x=  z^ ■ 

This  is  an  exact  formula  under  the  conditions  assumed. 

If  a  compound  bonus  of  25*.  per-cent  per  annum  be  assumed,  and 
if  the  calculations  be  made  at  3^  per-cent,  J  =  '02222,  and  if  we  take 
instead  2\  per-cent,  we  shall  assign  too  small  a  value  to  A'a^ .  Bvit  we 
have  found  the  value  of  an  annual  bonus  compounded  yearly,  whereas 
the  bonus  is  usually  compounded  only  quinquennially,  and  there  is 
generally  no  interim  bonus  in  the  first  quinquennium.  The  errors  in 
opposite  directions  neutralize  each  other,  and  the  formula  gives  rates 
correct  at  all  insuring  ages  to  within  about  Id.  per-cent. 

If  we  take  the  formula  at  3^  per-cent  interest  to  produce  a 
compound  bonus  of  25s.  per-cent  per  annum,  and  use  the  0^^  Table, 
and  if  we  compare  the  results  with  the  actual  rates  of  an  office  which 
for  long  years  past  has  declared  compound  bonuses  averaging  about 
30s.  per-cent  per  annum,  we  have  the  following  : 


Age 

By  Formula 

Actual  Rate                Difiference 

20 
40 
60 

1-848 
3-201 
6-696 

1-858                    +  -010 
3-225                     +  -024 
6-725                    +  -029 

Thus  the  company  in  question  is  able  to  pay  a  30s.  compound 
bonus  and  defray  all  its  expenses,  out  of  rates  theoretically  calculated 
to  pay  only  2os.  bonus  without  expenses.  To  take  another  example — 
if  we  have  to  provide  a  bonus  of  30s.,  A'  must  be  taken  at  2  per-cent 
when  i  is  at  3|  per-cent.  There  is  a  company  which  has  paid  for  years 
past  a  compound  bonus  well  over  30*'.  per-cent  per  annum,  and  its 
rates  compare  as  follows  with  the  theoretical  30s.  bonus  rates 
calculated  as  above. 


Age 

By  Formula 

Actual  Rate               Difference 

20 

40 

60 

2-027 
3-403 
6-917 

2-017 
3-296 
6-971 

--010 
--107 
+  054 

Here  again  the  actual  office  premium  would  seem  to  be  capable 
of  providing  only  a  bonus  of  30s.  without  a  margin  for  expenses,  and 
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yet,  in  practice,  considerably  larger  bonuses  are  paid,  and  expenses 
are  covered  as  well. 

A^ery  similar  results  would  be  obtained  at  tbe  principal  assuring 
ages  by  using  the  O'^'  Select  Tables. 

The  author  incidentally  refers  to  the  question  whether  a  percentage 
addition  to  the  net  premiums  will  compensate  for  the  same  percentage 
addition  to  the  rate  of  mortality,  but  he  does  not  give  a  solution, 
although  he  works  out  an  illustration  which  leads  to  an  inconclusive 
result.  In  one  of  his  earlier  papers,  the  late  Mr.  Meikle,  whose  loss  so 
recently  we  have  had  to  deplore,  gave  an  empirical  rule.  He  said  that 
if  the  rate  of  mortality  throughout  life  be  increased  k  per-cent.,  the 
uniform  whole-life  annual  premium  will  be  increased  ^k  per-cent. 
How  accurate  this  very  broad  generalization  is  may  be  judged  by  an 
extreme  illustration.  If  we  double  the  force  of  mortality  throughout 
life,  it  is  the  same  thing  as  if  we  take  two  joint  lives  of  equal  age.  By 
the  0^1  Table  at  3|  per-cent  P3o= -01677  and  P30, 30= -02548 ;  so  that 
by  doubling  the  force  of  mortality  the  premium  is  increased  by  51'9 
per-cent.  The  approximation  is,  therefore,  quite  sufficiently  close  for 
all  practical  purposes. 

Mr.  Young,  quoting  others,  refers  to  the  negro  as  an  illustration 
of  very  special  risks,  but  why  is  he  so  hard  on  him  ?  On  p.  52  the 
negro  is  spoken  of  almost  as  if  he  were  outside  the  pale  of  life 
assurance,  while  on  pp.  53  and  54  a  negro  life  rated  up  fifteen  years 
is  taken  as  being  equivalent  to  a  European  life.  But  companies 
transacting  business  in  the  West  Indies  are  not  accustomed  to 
differentiate  between  negroes  and  Europeans,  and  recent  statistics  we 
have  had  before  us,  which  included  a  large  but  unknown  proportion 
of  negroes  and  of  persons  of  mixed  blood,  showed  that  the  rate  of 
mortality  exceeded  that  of  the  H^^  Table  by  only  about  ten  to  twenty 
per-cent  according  to  age.  Therefore,  by  Mr.  Meikle's  formula,  given 
above,  the  premiums  on  lives,  whether  negro  or  British,  residing  in 
the  healthier  islands  of  the  West  Indies,  should  be,  say,  ten  per-cent 
above  home  rates,  although  considerably  higher  premiums  are  usually 
charged.  It  is  probably  an  accident  that  the  negro  is  specifically 
alluded  to,  and  that  Mr.  Young  merely  desired,  by  an  extreme 
illustration,  to  enforce  the  doctrine  of  the  author  whom  he  cites. 

We  have  referred  to  these  few  points,  not  with  any  thought  of 
being  captious,  but  to  emphasize  our  remark  that  Mr.  Young's  book 
gives  food  for  thought.  In  conclusion,  we  would  say  that  some  of  the 
chapters,  such  as  that  on  the  Investments  of  a  Life  Office,  will  prove 
very  useful  to  the  aspiring  student.  The  treatment  is  eminently 
practical,  and  the  information  given  from  the  stores  of  a  man  of  wide 
experience  cannot  be  obtained  elsewhere.  i- 
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'The  Forty-First  Report  of  the  Royal  Commissioners  of  the 

Patriotic  Fund  has  been  published  in  the  form  of  a  Blue-book. 

The  Funds  now  administered  by  the  Commissioners,  are  21  in 
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uumber,  the  oldest  being  the  Russian  War  Fund  of  185^  and^ 
the  most  recent^  the  Transvaal  War  Fund.  The  total  amount  of 
all  the  Funds  at  the  end  of  1902,  was  £1,271,547.  The  Blue- 
book  contains  the  Report  made  last  year,  under  the  direction  of 
the  Council  of  the  Institute  of  Actuaries,  upon  seven  of  these 
Funds,  of  which  copies  are  as  follows  : 

Staple  Ixx  Hall, 

LO'DOX. 

2  AjJi'il  1903. 

Sib, — lu  response  to  the  Commissioners'  desire  for  valuations  of 
certain  Funds  under  their  administration,  the  Council  are  pleased  to 
be  again  able  to  o&r  their  services.  Particulars  of  seven  Funds  have 
been  submitted  to  us,  six  of  which  are  for  re-valuation  and  are 
now  receiving  our  consideration.  The  Indian  Mutiny  Relief  Fund 
is  before  us  for  the  first  time,  and  as  we  understand  you  are 
especially  desirous  of  dealing  with  this  at  the  earliest  possible  date, 
we  have  given  it  our  first  attention,  and  now  submit  our  Eeport 
thereon. 

As  in  the  other  valuations  which  we  have  already  submitted,  our 
calculations  are  based  on  the  particulars  received  from  you  of  the 
numbers  and  ages  of  the  recipients,  the  benefits  to  be  secured,  and 
the  assets  applicable  to  meet  the  liabilities  for  the  same. 

In  the  valuations  of  all  pensions  we  have  used  the  Tables  deduced 
from  the  Experience  of  Government  Annuitants  (four  years  after 
purchase)  and  published  in  18S4,  distinguisbing  males  from  females. 
We  have  taken  3  per-cent  as  the  rate  of  interest,  which  is  the  same 
rate  as  in  the  previous  valuations. 

The  contribution  for  management  has  been  assessed  on  the  same 
basis  as  that  assumed  in  previous  valuations,  and  necessitates  a  reserve 
of  £1,500. 

The  allowances  to  female  beneficiaries  require  a  reserve  of 
£28,854,  and  the  allowances  to  male  beneficiaries  a  reserve  of  £3,272. 
A  further  sum  of  £606  is  reserved  to  provide  the  allowances  for  those 
Widows  whose  cases  are  still  under  considei'ation.  The  total  reserve 
required  is  £34,292. 

The  total  assets  of  the  Fund  consist  of  £23,400  Canada  Inter- 
Colonial  Eailwaj-  4  per-cent  guaranteed  Bonds  which  are  repayable 
this  year  at  par,  and  have  coubcquently  been  valued  at  £23,400  cash. 
It  will  thus  be  seen  that  there  is  a  deficiency  of  £10,892. 

The  Commissioners  wiU  appreciate  the  serious  position  in  which 
the  Fund  is  placed,  and  will  see  the  urgent  necessity  for  supplementing 
the  assets  at  the  earliest  possible  opportunity,  if  it  is  desired  to  avoid 
the  painful  alternative  of  reducing  the  benefits  now  being  conferred. 
It  must  be  noted  that  the  amount  stated  as  the  deficit  is  the  extra 
amount  which  is  required  at  the  present  moment  to  be  held  and 
accumulated  at  compound  interest,  in  order  to  meet  the  liabilities 
of  the  Fund.  Any  delay  in  making  good  this  deficit  will  therefore 
increase  the  ditficulties  of  the  situation. 
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INDIAN  MUTINY  EELIEF  FUND. 
31   December,  1902. 


LIABILITIES. 

£ 

ASSETS.                   £ 

£l,-i42  per  annum  to  89  Widows 

Canada  Inter- Colonial  Railway, 

and  Daughters  of  Non- 

4 per-cent.  Guaranteed 

commissioned    Officers 

Bonds,  1903,  £23,400 

and  Men     . 

12,005 

at  par          .         .         .    23,400 

£lj535  per  annum  to  40  Widows 

Balance  (deficit)        .         .         .    10,892 

and  dependent  relatives 

of  Officers   . 

16,849 

£387  per  annum    to  11  male 

beneficiaries 

3,272 

£95  per  annum  to  4  Widows 

whose  cases  are  still  in 

suspense     . 

666 

Management  expenses,  and  Com- 

mission on  Post  Office 

Orders 

i 

1,500 

£34,292 

£34,292 

We  ai-p,  Sir, 

Your  obedient  Servants, 


W.  HUGHES,  President 
F.  SCHOOLING, 


GEO.  TODD, 

To  Colonel  J.  S.  Young, 

Secretary, 
Royal  Commission  of  the  Patriotic  Fund. 


On  helialf  of  the 
Konorary    \  Coimcil  of  the  Listi- 
^         ,      .       Itvte  of  Actuaries, 
iiecretartes.  I 


Staple  Inn  Hall, 

lonbon,  w.c. 
29  April  1903. 

Sir, — We  are  in  receipt  of  your  letter  in  reference  to  the  Council's 
Iveport  upon  the  Valuation  of  the  Indian  Mutiny  Eelief  Funds. 

With  regard  to  the  estimate  of  cost  of  management  and 
commission  on  Post  Office  Orders,  we  took  note  of  the  reference  in 
your  letter  of  the  6th  March  to  the  transfer  of  the  management  of 
the  Patriotic  Funds  to  the  Patriotic  (General)  Fund,  and  the  note 
there  made  that  the  Patriotic  (Russian  War)  Fund  would  in  future  be 
charged  1  per-cent  on  expenditure  as  its  proportion  of  expenses  of 
management. 

We  assumed  that  the  same  arrangement  would  hold  with  reference 
to  the  Indian  Mutiny  Relief  Funds,  and  our  estimate  is  therefore  as 
low  as  we  considered  it  would  be  reasonable  to  anticipate. 

In  the  valuation  of  the  liabilities  we  naturally  made  the  same 
assumptions,  as  to  mortality  and  interest,  as  in  our  previous 
valuations  of  other  Funds.  Consequently  the  estimate  we  have  made 
is  strictly  conformable  to  those  made  in  respect  of  all  the  Funds 
which  we  have  dealt  with  at  your  request. 
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We  should  like  to  call  your  attention  to  the  fact  that  the  results 
of  the  valuations  as  set  out  in  our  last  Report  still  hold  good  as 
representing  the  liability  at  the  31st  December  last. 

An  actuarial  valuation  must  necessarily  be  made  so  as  to  represent 
the  actual  state  of  the  Fund  at  a  specified  date  ;  and  it  is  manifestly 
impossible  to  modify  any  such  valuation  by  taking  into  account  any 
particular  circumstances  that  have  subsequently  arisen,  without  also 
reconsidering  every  other  circumstance  affecting  the  valuation. 

It  may  be  sufficient  for  your  guidance  at  the  moment  to  state  that 
the  present  value  of  the  ten  annuities,  amounting  to  £232.  6s.  per 
annum,  which  you  refer  to  as  having  been  discontinued,  is  £2,726. 
The  estimate  of  future  expenses  of  management  may  be  consequently 
reduced  from  £1,500  to  £1,350,  and  the  total  deficiency  may  now  be 
looked  upon  as  being  £8,016  instead  of  £10,892,  as  shown  in  our 
Report  of  the  2nd  instant. 

We  are,  Sih, 

Your  obedient  Servants, 
W.  HUGHES,  President.  ^ 

On  lehalf  of  the 

F.    SCHOOLING      )    Honorary  V  Council  of  the  Insti- 

r^^■•r\     rrr\T\T\  fci  ^       •        \tute  of  Actuaries. 

GEO.  TODD,  J  Secretaries.) 

To    COLOKEL   J.    S.  YoUIfG, 

Secretary, 
Royal  Commission  of  the  Patriotic  Fund. 


Staple  Ixx  Hall, 

Lo>'DOX,  W.C. 

18  May  1903. 
Be  TRANSVAAL  WAR  FUND. 

SiB, — The  Council  of  the  Institute  of  Actuaries  have  the  pleasure 
to  submit  their  Valuation  of  the  Benefits  now  being  granted  in 
connection  with  the  Transvaal  War  Fund,  and  an  estimate  of  the  cost 
of  the  additional  benefits  which  it  is  the  desire  of  the  Commissioners 
to  grant,  as  indicated  in  your  letter  of  the  6th  March. 

The  results  are  presented  in  the  four  schedules  annexed  to  this 
Report. 

Schedule  1  exhibits — 

(rt)   The  number  of  beneficiaries  in  each  class  ; 
(h)  The  annual  amounts  of  the  benefits ; 
(c)   The  capital  amount  required  to  provide  these  benefits. 
Schedule  2  exhibits  the  particulars  of  Schedule  1  in  columnar 
form,  so  as  to  enable  the  Commissioners  to  see  readily  the 
total  amount  of  reserve  required  for  each  class  of  benefit, 
and  also  for  each  class  of  beneficiaries. 
Schedule  3  is  a  Balance  Sheet,  referring  solely  to  benefits  now 
being  granted,  and  corresponding  exactly  to  that  aj^pended 
to  the  Council's  Report  of  10  June  1902. 
Schedule  4  shows  the  cost  of  the  additional  benefits,  classified 
in  detail. 
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It  will  be  seen  from  Schedule  3  that  if  the  benefits  are  still  to  be 
limited  to  those  classes  which  were  included  in  the  valuation  of  1902, 
the  Fund  would  show  the  very  considerable  surplus  of  £69,698. 

If,  however,  the  whole  of  the  additional  benefits,  as  set  forth  in 
the  Schedules  supplied,  are  granted,  the  additional  liability  will  be 
£301,087,  and  therefore  the  surplus  of  £69,698  will  require  to  be 
supplemented  by  the  sum  of  £231,389. 

In  Schedule  2,  the  benefits  provided  for  in  the  Balance  Sheet 
(Schedule  3)  are  set  forth  in  columns  6,  7,  and  8,  and  if  it  should  be 
considered  impracticable  or  unadvisable  to  grant  the  whole  of  the 
additional  benefits  proposed,  the  remaining  columns  (2,  3,  4,  and  5) 
of  Schedule  2  show  at  a  glance  what  is  the  liability  involved  in  each 
class  of  benefit  to  each  class  of  beneficiaries,  and  what  consequently 
will  be  the  effect  of  disallowing  any  particular  benefit. 

The  additional  benefits  are  very  largely  dependent  on  re-marriage, 
and  we  have,  therefore,  taken  considerable  pains  in  estimating  the 
probable  rates  at  which  re-marriage  will  take  place.  It  seems  desirable 
to  point  out  that,  as  the  greater  proportion  of  re-marriages  take  place 
in  the  first  few  years  following  widowhood,  it  must  not  be  expected 
that  the  annual  relief  to  the  Fund  from  this  source  will  be  maintained 
at  the  rate  at  first  experienced. 

The  rate  of  interest  adopted  has  been  3  per-cent,  as  on  the 
occasion  of  the  last  Valuation,  and  the  remarks  we  then  made  in 
reference  to  the  disposition  of  the  securities  are  still  applicable. 

It  will  be  noticed  that  the  same  amount  has  been  reserved  for 
management  expenses  as  in  the  previous  valuation,  and  that  no 
addition  has  been  made  in  respect  of  the  proposed  additional  benefits. 
It  was  anticipated  at  the  time  of  making  the  first  valuation  that 
there  would  be  considerable  additions  to  the  number  of  beneficiaries, 
and  it  is  thus  unnecessary  to  alter  the  estimate  then  made,  even  if 
the  whole  of  the  increased  benefits  are  given. 

During  the  year  1902,  the  following  changes  took  place  in  the 
numbers  of  the  Widows  and  Children  on  the  books  of  the  Funds. 

Officers'  Widows — 

As  ou  31  December,  1901 28 


Added  iu  1902 13 

Deduct — 

Re-married    .........  2 

Having  Army  Pensions,  &c 7 


41 


9 


Ou  books  31  December  1902.         .         .  32 

Officers'  Children — 

As  on  31  December  1901 36 

Added  iu  1902 12 

48 

Deduct — 

Children  of  9  Widows  above           .....  10 

Boy  over  age          ........  1 

Ou  books  31  December  1902.         .         .  37 
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Widows  of  N.C.O.'s  and  Men— 

As  on  31  December  1901 2,917 

Added  in  1902 716 

3,633 

Deduct — Struck  off  Books. 
As  having  Warrant  Officers'  Widows'  Pensions      .         .         14 


As  having  Post  Office  Annuities  and  Ai 

whom  106  re-married)    . 
Found  to  be  unworthy 

Died 

Ineligible  from  various  causes 
Re-married   .... 


my  Pensions  (of 


603 
53 
25 
97 

258 


1,050 


On  books  31  December  1902         .         .  2,583 

Of  these,  1892  are  in  receipt  of  allowances  for  themselves  or  their 
Children,  and  681  are  not,  as  having  Army  or  other  Pensions  ;  10 
cases  were  not  then  decided. 

Children  of  N.C.O.'s  and  Men— 

As  on  31  December  1901 2,935 

Additions  during  1902 360 

3,295 

We  are,  Sie, 

Your  obedient  Servants, 

W.  HUGHES,  President.  \     ^     ,  ,   ,.   ^ ,, 

I      Ua  betialf  of  the 

F.  SCHOOLING,  ]    Honorary  \Councilofthe Insti- 
GEO.  TODD,  J>SVcre^«r?e5.)'"^^ ''/^^^""^■^'e*- 

To  Colonel  J.  S.  Young, 

Secretary, 
Royal  Commission  of  the  Patriotic  Fund. 


Staple  Inn  Hall, 

London,  W.C. 

5  Jime  1903. 
Sir, — The  Council  of  the  Institute  of  Actuaries  have  now  the 
pleasure  to  complete  their  Report  on  the  Funds  submitted  for  their 
valuation  as  at  81  December  1902. 

Reports  on  the  Indian  Mutiny  Fund  and  the  Transvaal  War  Fund 
have  been  already  forwarded  to  you,  the  Funds  now  dealt  with  are  : 

Patriotic  (Russian  War,  1854-1856)  Fund. 

Patriotic  (General)  Fund. 

Soldiers'  Effects  Fund. 

Rodriguez  Fund. 

Royal  Naval  Relief  Fund. 

The  principles  on  which  our  calculations  are  based  are  the  same  as 
those  set  out  in  detail  in  our  report  of  the  28  April  1902. 

Detailed  Schedules  in  the  form  adopted  in  previous  Reports  are 
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appended,  together  with  notes  of  those  points  to  which  we  think  it 
desirable  to  draw  special  attention. 

In  bringing  this   valuation  to  a  close  we  would  again  express  our 
satisfaction  at  having  been  able  to  be  of  service  to  the  Commissioners. 

We  are,  Sin, 

Your  obedient  Servants, 

W.  HUGHES,  President.  \      ^    ,  ,   ,^   ^  .1 

On  behalf  of  the 

F.  SCHOOLING,]   Honorary    Y  Council  of  tJie  Instl- 
GEO.  TODD,         j  Secretaries. jf"^^°f^cf"'''''^^- 

To  COLOXEL  J.  S.  YouifG, 

Secretary, 
Royal  Commission  of  the  Patriotic  Fund, 


The  Schedules  appended  to  these  Reports  are  very  voluminous, 
setting  out,  in  the  case  of  the  Transvaal  "War  Fund;  the  nature 
and  extent  of  the  benefits  already  granted  and  their  present  values, 
together  with  a  detailed  statement  of  the  cost  of  proposed  extended 
benefits.  A  balance  sheet  of  each  of  the  other  Funds  is  also  given, 
•with  notes  of  certain  points  to  which  it  seemed  desirable  to  call 
attention. 

In  the  following  letter  of  acknowledgment  Colonel  Young  said  : 

58,  Chaeikg  Ceoss, 
LoyDOx,  S.W. 

13  August  1903. 

GE>'TLEMEy, — I  am  desired  by  His  Eoyal  Highness  the  Duke  of 
Cambridge,  President  of  this  Commission,  and  on  behalf  of  the 
Patriotic  Fund  Commissioners,  to  transmit  to  you  copy  of  the 
Forty-First  Report  of  the  Commissioners  to  His  Majesty  the  King, 
recording,  in  Paragraph  7,  pages  12  and  13,  the  deep  debt  of 
gratitude,  not  only  the  Commissioners,  but  all  interested  in  the 
welfare  of  our  Sailors'  and  Soldiers'  Widows  and  Orphans,  are  under, 
to  the  President,  Council,  and  Honorary  Secretaries  of  the  Institute 
of  Actuaries,  for  the  laborious  and  exhaustive  services  they  have  so 
patriotically  rendered  in  the  examination  of  the  Assets  and  Liabilities 
of  the  various  Funds  administered  by  the  Commissioners,  and  in 
affording  most  valuable  Reports  of  the  financial  condition  of  these 
Funds. 

I  have  the  honour  to  be,  Gextlemex, 

Your  most  obedient  Servant, 

J.  S.  YOUNG,  Colonel, 
Secretary. 
The  Hoxoeaet  Seceetaeies, 
Institute  of  Actuaries, 

Staple  Inn  Hall, 

Eolborn,    W.C. 
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A  Comparison  of  the  Various  Methods  of  Grouping  Whole-Life 
Assurances  for  Valuation.  By  Duxcax  C.  Fraser^  M.A., 
F.I. A.,  Actuary  to  the  Royal  Insurance  Company. 

[Read   before  tlie  Institute,  25    January  1904.] 

Introductory. 

1.  In  making  a  valuation  of  the  ordinary  wliole-life  assurance 
contracts  of  a  company  according  to  the  methods  in  general  use 
at  the  present  day,  there  are  two  separate  sets  of  questions  to  be 
considered. 

In  the  first  place,  the  basis  of  valuation  has  to  be  chosen ; 
that  is  to  say,  we  have  to  select  the  table  of  mortality  and  the 
rate  of  interest  which  are  to  be  employed.  The  questions  that 
arise  in  this  connection  are  of  great  importance,  and  for  their 
settlement  we  have  the  assistance  of  the  powerful  instrument 
devised  by  Mr.  King — the  Model  Office  and  its  Valuations  by 
various  Tables  of  Mortality  and  at  various  Eates  of  Interest. 

2.  If  the  birthdays  of  the  lives  assured  all  fell  on  1  January, 
and  if  all  assurances  were  efi"ected  on  that  day,  the  conditions  of 
the  Model  Office  would  be  realized,  and  no  further  questions  of 
any  consequence  would  remain.  But,  in  practice,  birthdays  and 
dates  of  entry  are  distributed  with  more  or  less  irregularity  over 
the  whole  year,  and  these  facts  lead  to  a  second  set  of  questions 
as  to  the  methods  by  which  the  liability  on  the  chosen  basis  may 
be  best  ascertained.  In  order  that  the  calculations  may  be 
completed  with  the  greatest  economy  of  time  and  labour,  it  is 
usual  to  group  the  policies  for  valuation,  and  from  the  great 
diversity  in  the  methods  of  grouping  employed  by  different 
actuaries,  it  is  evident  that  the  choice  of  a  satisfactory  method  is 
not  the  least  difficult  of  the  questions  which  the  practical  actuary 
has  to  decide ;  and,  moreover,  it  is  a  question  in  regard  to  which 
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little  assistance  is  given  by  the  Journals  and  Text-Books  of 
the  Institute.  I  have  therefore  endeavoured  to  compare  the 
different  methods  in  actual  use  by  applying  them  to  the 
calculation  of  the  reserves  of  a  Model  Office,  with  the  special 
object  of  ascertaining  what  grouping  is  most  suitable  to  be 
employed  when  it  is  desired  to  make  an  exact  net  premium 
valuation.  In  connection  with  the  subject  of  grouping,  it  will 
also  be  necessary  to  refer  incidentally  to  the  question  of  adjust- 
ments. 

Some  preliminary  matters  must  first  be  disposed  of  in  relation 
to  the  Model  Office  and  to  the  manner  in  which  the  dates  of 
entry  of  policies  and  the  birthdays  of  the  lives  are  to  be 
considered  as  distributed  over  the  year. 

Modification  of  Mr.  King's  Model  Office. 

3.  The  publication  of  the  New  Institute  Experience  supplies 
a  very  tempting  body  of  facts  for  the  formation  of  a  new  Model 
Office ;  but  upon  consideration  it  appeared  that  for  the  particular 
object  I  had  in  view  there  was  no  special  advantage  to  be  gained 
by  resorting  to  the  New  Experience,  while  on  the  other  hand,  an 
examination  of  the  Model  Office  derived  by  Mr.  King  from  the  Old 
Institute  Experience,  called  by  him  in  his  recent  paper  Model 
Office  No.  1,  showed  that  it  could  be  adapted  with  very  great 
facility  to  my  purpose.  In  deciding  to  adopt  that  basis  for 
my  calculations,  I  have  also  been  strongly  governed  by  the 
feeling  that  I  should  secure  a  great  advantage  by  estab- 
lishing a  connection  between  my  results  and  those  already  obtained 
by  Mr.  King,  which  are  so  familiar  to  all  members  of  the  Institute 
and  which  have  been  so  influential  on  actuarial  practice. 

It  will  be  useful  to  examine  with  some  minuteness  the 
construction  of  Mr.  King^s  Model  Office  No.  1. 

For  each  of  the  ten  central  Ages  at  Entry,  20,  25,  to  65, 
a  table  of  ^'Exposed  to  Risk"  and  "Terminated"  was  deduced 
from  the  Old  Institute  Experience,  the  number  "Terminated" 
in  any  year  being  the  sum  of  the  numbers  who  "Died"  and 
"  Discontinued."  In  Mr.  King's  words,  "  The  probabilities  of 
" '  tennination '  were  then  easily  calculated,  and  all  that  remained 
"  was  to  choose  a  suitable  radix  for  each  central  age  at  entry,  and 
"  multiply  continuously  by  the  arithmetical  complements  of  these 
"  probabilities,  slightly  graduated  to  remove  the  more  glaring 
"  anomalies.  The  radixes  which  naturally  presented  themselves 
"were  the  total  number  entering  at  the  five  ages  which  were 
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"  combined  to  form  each  column  of  the  table,  because  in  using 
"  them  it  was  at  once  secured  that  the  proper  proportion  entered 
"  the  hypothetical  office  at  each  age/^ 

4.  Mr.  King's  treatment  of  the  year  of  entry  requires  special 
notice.  As  an  example,  I  take  the  actual  figures  for  age  at 
entry  40. 

For  this  age  the  observations  for  "  Current  Ages  at  Entry  " 
39,  40,  41,  42,  43,  Avere  combined,  the  total  number  of  entrants 

being 17,610 

By  reference  to  the  Institute  Experience  it  will  be 
found  that  the  actual  number  of  terminations  in  the 
Calendar  Year  of  Entrv  was      .....  249 


The  number  remaining  at  the  end  of  the   Calendar 

Year  of  Entry  was  therefore   .....         17,361 

This,    however,    was    not    the    number    used    by 
Mr.  King.    The  observations  for  the  Calendar  Year  of 
Entry  covered  a  fractional  period  only;  but  for  the 
purpose   he    had   in   view   it  was   desirable  to   avoid 
fractions,  and  he  consequently  introduced  the  assump- 
tion that  in  the  Model  Office  all  the  Policies  were 
effected  on  the  1st  January  of  the  Year  of  Entry,  and 
to  obtain  a  whole  year's  terminations  the  number  given 
by  the  Institute  Experience  was  doubled.     From  the 
number  entering       .......          17,610 

he  therefore  deducted        ......  498 


and  so  obtained  as  the  number  remaining  at  the  end 

of  the  Calendar  Year  of  Entry  ....         17,112 

This  is  the  number  that  appears  in  the  Model  Office  against 
duration  "  1  ",  under  Age  at  Entry  40. 

5.  Now  since  it  is  essential  to  my  purpose  to  face  the  difficulty 
presented  by  the  fractional  durations  in  the  Calendar  Year  of 
Entry,  it  is  necessaiy  to  discard  the  arbitrary  assumption  made 
by  Mr.  King,  and  to  return  to  the  actual  facts  of  the  observations. 

Thus,  out  of  17,610  entrants,  I  should  have  to  deal  with 
17,361  survivors,  instead  of  17,112,  at  the  end  of  the  Calendar 
Year  of  Entry ;  and  as  the  probabilities  of  termination  in  the 
succeeding  years  are  unaffected,  the  survivors  at  the  end  of  each 
successive  year  would  have  to  be  increased  in  the  ratio  of 
17,361  to  17,112.     On  this  principle  a  new  model  office  could  be 
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formed.  But  it  will  come  to  the  same  thing  if  the  number  of 
entrants  is  reduced  in  the  ratio  of  17,112  to  17,361,  and  by  this 
device  the  figures  of  the  Model  Office  can  be  left  unaltered,  the 
radix  for  each  age  at  entry  alone  being  varied. 

6.  There  still  remains,  however,  a  point  to  be  settled  in  regard 
to  the  age  at  entry  itself.  The  assumption  of  the  Old  Institute 
Experience  was  that  the  "  current  age  at  entry  ",  that  is  the  age 
next  birthday,  was  exactly  attained  at  the  end  of  the  Calendar 
Year  of  Entry.  In  the  above  example,  accordingly,  the  17,610 
entrants  at  current  ages  39,  40,  41,  42,  43,  were  treated  by 
Mr.  King  as  exactly  attaining  the  average  central  age  of  41  at 
the  end  of  the  Calendar  Year  of  Entry ;  and  consistently  with 
the  assumptions  on  which  the  Model  Office  was  constructed 
he  regarded  them  as  having  entered  at  the  age  of  40  at  the 
beginning  of  that  year. 

Here  again  it  is  necessary  for  me  to  discard  the  assumption 
which  was  convenient  for  Mr.  King's  purpose,  and  to  deal  with 
the  difficulty  presented  by  the  fact  that  the  lives  entered  at 
varying  intervals  in  the  current  year  of  age. 

The  following  Table  shows  the  alterations  made  in  Mr.  King's 
Model  Office  :— 

Table  No.  1. 
Slioioing  the  Mod iji cations  made  in  Mr.  King^s  Model  Office. 


Mr.  King's                ^''^l^^^ 
^««tE°fT^      ]       at  ^h  Age 

Age  at  Entry      1     Radix  at  each 
now  taken  as          Age  now  taken 
between  Ages     j              as 

20 
25 
30 
35 
40 
45 
50 
55 
60 
65 

8,882 

22,631 

26,821 

23,462 

17,610 

12,044 

7,945 

4,473 

2,516 

1,087 

20  and  21 
25    „     26 
30    „     31 
35    „     36 
40    „     41 
45    „     46 
50    „     51 
55    „     56 
60    „     61 
65    „     66 

8  615 
22,251 
26,398 
23,113 

17,357 
11,913 
7,847 
4,418 
2,477 
1,073 

Total  Entrants 

127,471 

Total  Entrants 

125,462 

Statistics  of  Dates  of  Entry,  Etc. 
7.  We  cannot  proceed  further  without  more  precise  information 
as  to  dates  of  entry  and  ages  at  entry.  Here  the  Institute 
experience  fails  us  ;  but  to  fill  the  gap  I  am  enabled  to  present 
statistics  drawn  from  the  experience  of  the  Company  with  which 
I  am  connected. 
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The  statistics  refer  to  17^174  ordinary  participating  whole  of 
life  assurances  in  force  at  a  given  date.  The  following  Table 
shows  the  number  entering  in  each  months  sub-divided  according 
to  the  number  of  months  to  run  until  next  birthday;  and  in 
cases  where  an  interval  of  six  months  occurs  between  the  month 
of  entry  and  the  month  of  birth,  a  further  distinction  is  made 
between  those  entering  in  the  first  and  in  the  second  half  of  the 
year  of  age. 
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8.  I  assume  that  dates  of  entry  and  dates  of  birth  fall  in 
the  middle  of  the  month,  with  the  exceptions,  that  in  the  case  of 
December  Policies  the  average  date  of  entry  is  taken,  after 
investigation,  to  be  the  25th  December,  and  that  where  the  next 
birthday  falls  in  the  month  of  entry  the  date  of  entry  is  assumed 
to  be  one  day  before  the  middle  of  the  month. 

On  these  assumptions  the  interval  between  the  average  date 
of  entry  and  the  end  of  the  year  is  "382  of  a  year,  or  a  fraction 
over  139  da3-s,  and  the  average  date  of  entry  is  therefore  the 
14th  August.  The  average  interval  between  entry  and  next 
birthday  is  '321  of  a  year,  or  a  fraction  over  117  days,  and  this 
makes  the  average  date  of  the  next  birthday  the  9th  December. 

9.  According  to  the  above  data  the  average  date  of  entry  is  20 
weeks  before  the  end  of  the  year ;  and  the  Old  Institute 
Experience,  by  assuming  that  all  policies  were  effected  26  weeks 
before  the  end  of  the  year  overstated  the  average  duration  in 
the  year  of  entry  by  30  per-cent — a  considerable  error.  On  the 
other  hand,  the  average  age  at  the  end  of  a  year  was  understated 
by  three  weeks — a  difference  of  very  small  consequence. 

10.  Table  No.  3  is  given  in  order  to  show  the  distribution  of  the 
birthdays  among  the  different  months  of  the  year.  In  the  second 
column  the  actual  number  of  birthdays  falling  in  each  month  is 
shown ;  and  the  third  column  contains  the  corresponding 
numbers  for  months  of  a  uniform  length  of  30  days,  so  that  a 
more  accurate  comparison  can  be  made  of  the  relative  frequency 
of  the  birthdays  at  different  seasons. 

The  average  date  of  birth  is  the  30th  June,  and  the  birthdays 
are  distributed  over  the  year  with  a  degree  of  regularity  which  is 
quite  sufficient  to  justify  for  practical  purposes  the  usual  assump- 
tion of  a  uniform  distribution.  But  it  is  interesting,  at  the  same 
time,  to  notice  that  the  facts  of  the  table  are  not  quite  consistent 
with  the  hypothesis  of  an  even  distribution.  The  deviations  from 
the  average  number  of  birthdays  in  a  month  of  30  days  are  given 
in  the  fourth  column  of  the  table,  and  the  average  deviation, 
JJ'J'espective  of  sign,  is  45,  while  a  calculation  by  Mr.  G.  F.  Hardy's 
well-known~~ formula  indicates  that  it  should,  on  the  assumption 
of  an  even  distribution,  be  29  only.  A  brief  inspection  of  the 
table  is  sufficient  to  show  that  the  magnitude  of  the  average 
deviation  is  explained  by  the  existence  of  a  well-marked  maximum 
period  in  the  months  of  February,  March  and  April,  and  an 
equally  well-marked  minimum  period  in  the  months  of  August, 
September  and  October.     It  would  be  a  mistake  to  lay  too  much 
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stress  upon  observations  wliich  relate  to  policies  and  not  to  lives; 
but  these  features  of  the  table  appear  to  be  confirmed  by  the 
Registrar-General's  returns,  account  being  taken  of  the  fact  that 
the  latter  relate  not  to  dates  of  birth  but  to  dates  of  registration. 

Taele  Xo.  3. 

Showing  the  Distribution  of  the  Birthdays  among  the  various 
Months  of  the  Year. 


Month 

Xumber  of 

Corresponding 

Deviation 

of 

Birthdays 

Number  of  Birthdays 

from 

Birth 

in  each  Month 

in  a  Month  of  30  days 

Average 

1 

1,436 

1,390 

-    21 

2 

1,316 

1,430 

19 

3 

1,562 

1,512 

101 

4 

1,485 

1,485 

74             : 

5 

1,449 

1,403 

-     8 

6 

1,425 

1,425 

14 

7 

1,426 

1,380 

-  31 

8 

1,393 

1,348 

-  63 

9 

1,336 

1,336 

-  75 

10 

1,385 

1,340 

-  71 

11 

1,438 

1,438 

27 

12 

1,493 

1,445 

34 

Totals 

17,174 

16,932 

+  269-269 

1 

Average  number  of  Birthdays  in  a  month  of  30  days        .         .         .         1,411 
Average  deviation  irrespective  of  sign       ......  45 

Calculated  average  deviation  by  formula  \^  n.p. 2  =  i  ^16,932  x  J^  x  \h  =  29. 

Exact  Valuation  of  Model  Offick. 

11.  Before  entering  upon  any  discussion  of  methods  of  grouping 
and  group  Valuations,  I  shall  at  once  apply  the  statistics  of 
Table  No.  2  to  make  an  exact  Valuation  of  the  Model  Office,  that 
is  a  Valuation  which  will  be  identical  in  its  results  with  an 
individual  Valuation  of  the  Policies  which  gives  effect  to 
the  exact  duration  and  to  the  exact  age  of  entry.  This 
Valuation  will  be  useful  as  a  standard  of  reference. 

It  is  no  part  of  my  object  to  raise  any  question  as  to  the  basis 
of  Valuation,  and  in  all  my  calculations  I  shall  suppose  that  the 
Valuation  is  to  be  what  is  ordinarily  described  as  a  Net  Premium 
Valuation  by  the  H^  Table  of  ^lortality  with  three  per-cent 
interest,  this  basis  being  selected  simply  because  it  may  fairly  be 
considered  as  representing  the  average  standard  of  British 
Companies  at  the  present  time. 

12.  The  exact  Valuation  can  be  obtained  without  difficulty  by 
the  following  method. 
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If  the  interval  between  the  end  of  the  Calendar  Year  of 
Entry  and  the  date  of  Valuation  be  n  years,  a  unit  policy  effected 
the  fraction  k  before  the  end  of  the  year  of  entry  will  be  of 
duration  n  +  k,  and  its  value,  obtained  by  simple  interpolation,  is 

«+;tV^- (l-'t)  X  UV^  +  P^)  +  A  x„+,V^ 
where  z  is  the  exact  age  at  entry.  It  can  therefore  be  replaced, 
without  altering  the  liability,  by  two  fractional  policies,  one  for 
k  effected  at  the  beginning  of  the  year  of  entry,  and  one  for  \  —  k 
effected  at  the  end  of  the  year.  In  this  way  all  the  policies  can 
be  replaced  by  two  groups  considered  as  effected  respectively  at 
the  beginning  and  at  the  end  of  their  years  of  entry.  Supposing 
the  number  of  unit  policies  effected  at  the  periods  k],  k^,  ks,  .  . 
before  the  end  of  the  year  to  be  mi,  m^,  m^,  .  .  .  the  number 
considered  as  effected  at  the  beginning  of  the  year  will  be 
mj^i  +  w«2^2  +  ^3^3+  •  ■   •  >    which    is    equal     to     the     fraction 

—^ ^-^ — -^  of  the  whole  number  of  policies.     But 

mi  +  m.2  +  }n3+  ... 

this  is  the  fraction  which  represents  the  period  between  the 
average  date  of  entry  and  the  end  of  the  year,  and  its  value 
has  already  been  stated  to  be  •382.  We  may  therefore  consider 
•382  of  the  assurances  to  have  been  effected  at  the  beginning 
of  the  year  of  entry,  and  '618  of  the  assurances  to  have  been 
effected  at  the  end  of  the  year  of  entry. 

By  a  similar  argument  it  can  be  shown  that  each  of  these 
groups  may  be  further  sub- divided  into  two  groups  considered  as 
effected  respectively  at  the  beginning  and  at  the  end  of  the  year  of 
age  current  at  entry,  the  respective  proportions  being  "321  and  '679. 

13.  The  result  may  be  represented  in  tabular  form  as  follows : — 


Date  of  Eutry 

Effected  at  Age 
of  last  Birthday 

Effected  at  Age   1           Tr^^■»u 
of  next  Birthday             ^°^^^^ 

1  January 
31  December    . 

•123 
•198 

•259                     -382 
•420                     -618 

Totals  . 

•321                     -679                   1-000 

Denoting  the  Valuation  factor  employed  by  Mr.  King  in  bis 
Valuations  of  the  Model  Office  by  the  symbol  „+iVa;,  it  will 
be  apparent  from  the  above  Table  that  for  a  Valuation  which  is 
to  give  effect  to  exact  dates  of  entry  and  exact  dates  of  birth  we 
must  use  the  complex  factor 

•123„+iV^  +  ^259„+.V,+  ,  +  -198G,V^  +  P.)+-420UV^+,+P;r+i)- 
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14.  The  exact  Valuation  can  therefore  be  obtained  if  we  have 
made  Valuations  of  the  Model  Office  by  the  simple  factors 
n+iVx+i,  n+i^x,  T^x+i,  and  „Va.;  and  if  we  have  the  Net 
Premiums  recorded  for  the  factors  P^;  and  Vx+\.  The  necessary 
data  will  be  found  in  Table  No.  8,  at  the  end  of  the  paper. 

It  will  be  observed  that  the  correct  adjustment  for  unequal 
distribution  of  the  Premium  Income  has  been  automatically 
included  in  the  above  Valuation. 

15.1  assume  that  the  Model  Office  pays  Claims  at  the  moment 
of  death.  This  requires  an  adjustment  for  early  payment  of  Claims, 
which  is  made  bymultiplying  the  total  liability  by  the  factor  1"015. 

16.  A  few  years  ago  the  suggestion  was  made  that  an  adjustment 
is  required  for  delay  in  payment  of  premiums,  since  they  are  not 
received  so  as  to  be  available  for  investment  by  the  Company 
until  an  average  period  of  six  weeks  or  two  months  after  the 
date  when  they  are  nominally  due.  But  I  think  it  is  quite  clear 
that  this  adjustment  is  not  theoretically  necessary.  It  is  a 
fundamental  principle  that  at  the  moment  when  the  policy 
is  eflPected  and  before  the  first  premium  is  paid  the  value  of  the 
Net  Premiums  must  be  equal  to  the  value  of  the  risk  undertaken. 
Thus  if  the   sum  assured  is  payable   at   the  moment   of  death 

we  have  the  equation  P^.  x  (1  +  0^^)  =  A.^  x  [  1  +  ^  j 

Now  if  it  is  assumed  that  the  premiums,  including  the  first, 
are  not  available  for  investment  until  two  months  after  they  are 

due  we  ought  to  use  the  factor  ?  instead  of  (1  +  0^)  J  aiid  to 

preserve  the  truth  of  the  equation  it  follows  that  instead  of  the 

Net  Premium  P^  we  must  use  Pj;'  =  Pa;[l +^j      At  any  Valua- 

/c  -i-  d 

tion   date,  therefore,  if  we   substitute   the   factor    ^*   for 

-,      ^ 

.6 

(^  +  flx+w);  we  must   remember  that  the  reason  for  which  this 

change  is  made  necessitates  a  corresponding  increase  in  the  Net 
Premium  valued,  with  the  result  that  the  value  of  the  Net 
Premium  remains  unaltered. 

Having  included  adjustments  for  unequal  distribution  of 
Premium  Income  and  for  early  payment  of  Claims,  I  consider 
therefore  that  the  Valuation  may  appropriately  be  described 
as  exact.  The  calculated  Reserves  for  the  end  of  each 
Quinquennial  period  will  be  found  in  Table  No.  9. 
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Further  Analysis  of  Statistics, 
17.  In  Table  No.  4  the  statistics  already  given  in  Table  No.  2 
are  re-stated,  so  as  to  bring  all  cases  where  the  next  birthdays  fall 
in  the  same  month  into  the  same  vertical  column.  The  vertical 
columns  of  Table  No.  2,  which  contain  those  cases  for  which  the 
interval  until  the  next  birthday  is  the  same,  are  now  arranged  in 
diagonal  lines  sloping  downwards  from  left  to  right. 

The  figures  of  Table  No.  4  are  placed  in  a  geometrical 
diagram  which  is  divided  into  symmetrical  portions,  and  it 
is  necessary  to  examine  closely  the  characteristics  of  the  policies 
which  appear  in  the  different  divisions  of  the  figure. 

The  diagram  is  bisected  by  a  horizontal  line  which  separates 
the  policies  eff"ected  in  the  first  half  of  the  year  from  those 
effected  in  the  second  half. 


The  numbers  of  these  two  classes  of  policies  are  6,423  and 
10,751,  and  if  we  denote  the  respective  proportions  by  Ci  and  02 
we  have 

6,423  _ 
'^'- 17,174-^'^ 


a^: 


10,751 


=  •626 


17,174 

18.  The  diagram  is  also  bisected  by  a  sloping  line  which 
separates  policies  effected  within  six  months  of  the  next  birthday 
from  those  for  which  the  interval  is  more  than  six  months. 
The  numbers  of 
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these  two  classes  are  11,451  and  5,723,  and  if  we  denote  the 
respective  proportions  by  bi  and  1-2  we  have 

11,451 


h,= 


b,= 


17,174 
5,723 


=  •667 


=  •333 


'~  17,174 

19.  The  diagram  is  a  third  time  bisected  by  a  vertical  line  which 
separates  the  policies  for  which  the  next  birthday  after  entry  falls 
in  the  year  of  entry  from  those  for  which  it  falls  in  the  year  after 
entry.  Two  other  vertical  lines  enable  us  to  distinguish  the 
next  birthdays  which  fall  in  the  first  and  second  half  of  each 
year. 


The  three  verticals  therefore  divide  the  policies  into  four  sections, 
of  which  the  numbers  and  proportions  (denoted  by  C\,  c^,  c\,  c^ 
are  as  follows 


Date  of  Next  Birthday 

Number 

Proportion 

111  first  half  of  year  of  Entry 
In  second      „         „         „       . 
In  first  half  of  year  after  Entry     . 
In  second        „           „           „ 

2,917 
6,560 
5,786 
1,911 

Ci  =  -170 
c.>  =  -382 
c'i  =  -337 
c'2  =  -lll 

20.  The  three  systems  of  classification  described  above  depend 
respectively  upon 

{a)  The  dates  of  Entry  ; 

{b)  The  intervals  between  Entry  and  next  birthdays; 

(c)   The  dates  of  next  birthdays  ; 

and  these  systems  may  be  combined.  Thus  the  first  and  second 
classifications  can  be  used  together,  the  diagram  being  then 
divided  as  follows  : — 
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The  policies  are  now  divided  into  four  classes,  the 
respective  proportions  in  which  may  be  denoted  by  the 
symbols  ajji,  Oiia,  a.ibi,  a^h^.  Here  a^hx  does  not  mean  the 
multiplication  of  Oj  by  hx,  but  denotes  the  proportion  of  policies 
defined  by  the  two  characteristics  that  they  were  effected  in 
the  first  half  of  the  year  and  within  six  months  of  the  next 
birthday,  the  value  of  the  symbol  being  determined  by  the 
numbers  which  are  found  in  the  appropriate  portion  of  the 
diagram  in  Table  No.  4. 

21.  The  three  classifications  may  be  combined,  and  the  figure 
is  then  divided  into  eight  triangles  which  may  be  denoted  by  the 
symbols  ^^^^^^^  ^^^^^^^  ^^^^^^^^  ^^^^^'^ . 

a.^xc<i,  a^bxCxf  aj}2c'x,  ajb^c  2', 
It  should  be  observed,  however,  that  the  symbols  axbxCx  and  lu^-ic  2, 
which  denote  the  proportion  of  policies  in  the  two  corner  triangles 
of  the  figure,  may  be  replaced  by  Cx  and  c'2  respectively. 


\    «l*lfl 

aiboc-i 

\ 

\       or 

X 

N, 

\   ''^ 

\ 

\ 

\^ 

axhic.^ 

rtiS.e'i  \^ 

^., 

\ 

N.       aJ>iCo 

a^boc'i 

or     \. 

\ 

a^hic'i 

aob-^e'i      \^ 

\ 

\ 

\ 

\ 

\ 

\v     -170 

•U74 

\ 

\ 

•082 

•048  ^ 

\ 

\ 

•\ 

\ 

•226 

\ 

•189 

•100 

\ 

.ni\ 

\ 
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22.  The  following  is  a  synopsis  of  the  scheme  of  notation  by 
which  the  proportion  of  policies  appearing  in  any  portion  of 
Table  No.  4  can  be  readily  referi'ed  to  ;  only  such  symbols  and 
values  being  inserted  as  we  shall  subsequently  have  occasion  to  use. 

Table  No.  5. 
Showing   fJie    Numher  and   Proportion   of  Policies   appearing   in 
each   section  of  Table  H^o.  4,  and  the  SymhoJ  hy  which  each 
proportionate  nu7nber  is  denoted. 


\ 

Actual 
Characteristics  of  eacli                               Number 
Section  of  Policies                                       of 

\    Policies 

1 

Proportional 
XrsiBER 

SjTnbol          Values 

Whole  numbei-  of  Policies    ....      17,174 

1 

Effected  in  1st  half  of  year          .         .         .       6,423 
„  2iid     „           „             ...      10,751 

•374 
•626 

Effected  less   than  6  months  before  n.b.d.    .      11,451 
„        more      „          „           „          ,.         .       5,723 

•667 
•333 

Next  birthdays  falling  in — 

1st  half  of  year  of  entry          .         .         .        2,917 
2nd    „       *„        „                  ...       6,560 
1st  half  of  year  after  entry     .         .         .        5,786 
2nd    „        „„„...       1,911 

•170 
•382 
•337 
•111 

1 
Date  of  entry.     1st  half                 |                         <  oog 
Interval  until  n.b.d.  <  6  months     )       '         '          ' 

Date  of  entry.     1st  half                 "^                        2  087 
Interval  until  n.b.d.  >  6  months     )       *         '  \       ' 

Date  of  entry.     2nd  half                 )                        ,-  ^•^~ 
Interval  until  n.b.d.  <  6  months     )                '          ' 

Date  of  entry.     2nd  half                )                        ^  g^g 

Interval  until  n.b.d.  >  6  months     J»       '         '          ' 

i 
1 

aih-2 

•252 
•122 
•415 
•211 

Date  of  entry.     1st  half                      ^ 

Interval  until  n.b.d.  <  6  months          V  .         .        1,419 

N.B.D.     2nd  half  of  year  of  entry    ) 

Date  of  entry.     2nd  half                      y 

Interval  until  n.b.d.  >  6  mouths          )- .         .  '     1,725 

N.B.D.    1st  half  of  year  after  entry  )              1 

aihiC-2      , 
a-2b-ic'i 

•082 
•100 

Group  Valuations  of  the  Model  Office. 
23.  The  following  list  indicates  briefly  the  various  groupings 
I  have  used  for  the  Valuations  of  the  Model  Office.     The  verbal 
description    of   each    grouping   is    accompanied    by    a    symbolic 
description  in  Mr.  Whittall's  useful  notation. 
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Table  No.  6. 

Showing  the  various  Groupings  employed  in  the  Valuations 
of  the  Model  Office. 


Valuation 
Age 

In  Mr 

Whittall's  Xotation 

No. 

Age  at 
Entry 

Duration 

Age  at 
Entry  1 

Duration 

Valuation 
Age 

1 

Exact      . 

Exact 

Exact 

X 

t 

x  +  t 

2 

Nearest  . 

Exact 

{x) 

t 

3 

N.B.D.   . 

Exact 

{-} 

t 

4 

N.B.D.   . 

Nearest 

{-} 

(0 

5 

N.B.D.   . 

Curtate 

{•^l 

^ 

6 

N.B.D.    . 

Curtate  +  i 

{-} 

«l+i 

7 

N.B.D.   . 

Curtate  + 1 

{-} 

t  +1 

8 

N.B.D.   . 

N.B.D.     . 

(4 

{x^t} 

9 

N.B.D.   . 

Nearest    . 

{.}: 

{x  +  t) 

10 

N.B.D.   . 

L.B.D.  +  i 

[x] 

\X  +  t\+\ 

11 

Mean  Age 

Curtate  +  ^ 

L.B.D.  +  i 

k: 

t  +i 

\x  +  t\+\ 

12 

Nearest  . 

Nearest 

{x) 

(0 

13 

Nearest  . 

Nearest    . 

(x) 

{x  +  t) 

14 

... 

Nearest 

Nearest    . 

(0 

(x  +  t) 

15 

Nearest  . 

Curtate  +  ^ 

w  1 

i 

t^+l 

24.  With  the  exception  of  the  firsts  which  has  been 
introduced  as  a  standard  of  reference,  and  with  the  exception 
of  No.  14,  which  was  introduced  by  Mr.  King  as  a  method 
for  deducing  the  "  Exposed  to  Risk '',  but  which  might  equally- 
well  be  used  for  valuation  purposes,  each  of  the  above  groupings 
has  been  in  actual  use  within  recent  years  for  Valuations 
under  the  Life  Assurance  Companies  Acts  in  this  country.  It  is 
not  claimed  that  the  list  is  exhaustive,  but  I  believe  that  every 
system  of  grouping  which  is  in  common  use  among  those  offices 
which  aim  at  making  an  ordinary  net  premium  Valuation  has 
been  included. 

25,  In  the  case  of  every  grouping  except  the  first  the 
Valuation  has  been  made  both  with  and  without  adjustments. 
This  leads  to  four  separate  Valuations  for  each  grouping  as 
follows  : — 

(fl)  Valuation  without  Adjustments.  By  this  is  meant 
a  Valuation  in  which  no  adjustment  is  made  for 
early  payment  of  claims,  and  in  which  the 
proportion  of  current  premiums  reserved  is  50 
per-cent. 
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[b)  Valuation  with  Premium  Adjustment    only.       Where 

the  Valuation  is  made  by  Exact  Durations  the 
adjustment  for  unequal  distribution  of  Premium 
Income  is  made  by  reserving  the  full  premiums 
on  "GIS  of  the  policies ;  in  all  other  cases  it  is 
made  by  reserving  the  full  premiums  on  "626  of 
the  policies,  this  being  the  proportion  eflfected  in 
the  second  half  of  the  year. 

(c)  Valuation  ivith  Claim  Adjustment  only.     This  Valua- 

tion  is   obtained  by  multiplying  the  results  of  the 
'^ Valuation    without    Adjustments"    by  1'015,  and 
so  providing  for  payment  of   claims  at  the  moment 
of  death. 
{d)    Valuation   with    both   Adjustments.     This   Valuation 
is    obtained   by    multiplying   the    "Valuation   with 
Premium  Adjustment  only '^  by  r015. 
26.  I  shall  now  take  the  groupings  one  by  one  in  order  to 
show  how  the  Valuation  formula  for  each  may  be  obtained. 

In  all  the  formulas,  n  +  \  means  the  duration  as  measured 
from  the  beginning  of  the  year  of  entry,  and  therefore  the 
duration  measured  from  the  end  of  that  year  is  n.  The  age  last 
birthday  at  entry  is  denoted  by  x,  and  the  age  next  birthday,  or 
the  office  age,  is  therefore  x+\. 

In  every  case  the  term  which  has  reference  to  the  proportion 
of  current  premiums  reserved  is  omitted. 

According  to  the  above  notation  Mr.  King's  Valuation 
formula  was  simply  m+iV^,.. 

(1)  Exact  Ages  at  Entry  and  Exact  Durations. 

Omitting  the  terms  which  include  only  P^.  or  P^j+i  multiplied 
by  a  fraction,  the  Valuation  formula  already  given  becomes — 

•259«H.iV^+,  +  •123,.+iV^  +  •420„V^+,  +  '\^K^^ 

(2)  Nearest  Ages  at  Entry ; 
Durations  .  .  .  Exact. 

Since  Exact  Durations  are  used  we  treat  '382  of  the  policies 
as  effected  on  the  1st  January,  and  'BIS  as  effected  on  the 
31st  December. 

Since  Nearest  Ages  at  Entry  are  used,  those  policies  entering 
within  six  months  of  the  next  birthday,  namely,  bi  or  '667  of 
the  whole,  are  taken  as  entering  at  age  x+l  ;  and  those  entering 
within  six  months  of  the  last  birthday,  namely,  ^2  or  "333  of  the 
whole,  are  taken  as  entering  at  age  x. 
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The  formula  is  therefore 

•382(^j  X  „+iV^^,  +  b.,x  „+,V^)  +  •618(Z>,  x  „Vx+i  +  h  x  „V^) 
which  becomes^  when  numerical  values  are  substituted  for  bx  and  bo 

(3)  Ages  at  Entry  N.B.D. 
Durations  .  .  .  Exact. 

Since  Exact  Durations  are  used  we  treat  -382  of  the  policies 
as  effected  on  the  1st  January  and  "618  as  effected  on  the 
31st    December. 

The  age  at  entry  is  in  every  case  a'  +  1. 

The  Valuation  formula  is  therefore 

•382«+,y,+  ,  +  -618„V,^, 

(4)  Ar/es  at  Entry  N.B.D. 
Nearest  Durations. 

The  ages  at  entry  are  in  all  cases  x+l.  Policies  entering  in 
the  first  half  of  the  year  are  treated  as  if  effected  on  the 
1st  January,  and  therefore  have  duration  n  +  1.  Policies  effected 
in  the  second  half  of  the  the  year  are  treated  as  if  effected  on  the 
31st  December  and  have  duration  n.  The  relative  ])roportions 
of  these  two  classes  being  Oj  and  a.^  the  formula  is 

or,  with  numerical  coefficients, 

•374„+iV;r+i  +  •626«Vj,+i 

(5)  Ayes  at  Entry  X.B.D. 
Durations  .  .  .  Curtate. 

This  system  represents  the  old  Institute  method  of  grouping, 
the  office  age  at  entry  being  assumed  to  be  exactly  attained 
at  the  end  of  the  year  of  entry.  The  valuation  age,  in  fact,  is  the 
same  as  if  dates  of  entry  and  days  of  birth  all  fell  on  the 
31st  December.     The  valuation  formula  is  therefore 

Theoretically  the  complete  valuation  formula  on  the  above 
assumptions  should  be  „V^+i  +  Pa.+i  a  full  year's  premiums 
being  reserved ;  but  in  practice^  as  is  well  known,  the  usual 
proportion  only  is  reserved   on  account  of  current  premiums. 

VOL.  XXXVIII.  2    F 


402  A  Comparison  of  Various  Methods  of  Grouping        [July 

(6)  Ages  at  Entry  N.B.D. 
Durations  .  .  .  Curtate -\-\. 

The  assumption  here  is  that  all  entries  take  place  in  the 
middle  of  the  year,  and  at  the  office  ages.  The  result  is 
the  same  if  half  the  policies  be  assumed  to  enter  at  tlie  beginning 
and  half  at  the  close  of  the  year  of  entry,  the  office  age  in  both 
cases  being  exactly  attained  at  the  date  of  entry.  The  valuation 
formula  is  therefore  simply 

(7)  Ages  at  Entry  N.B.D. 
Durations  .  .  .  Curtate  + 1 . 

In  this  case  the  valuation  ages  are  obtained  on  the  very 
severe  assumptions  that  entry  takes  place  at  the  commencement 
of  tbe  year  of  entry,  and  that  the  office  age  is  exactly  attained  at 
the  date  of  entry. 

The  valuation  formula  is  therefore 

M  +  l  '  ar+l 

Theoretically  the   assumptions  of  this   method   would  lead   to 

the  conclusion  that  no   reserve  should  be  retained  on  account 

of  the    current   premiums;    but    in  practice  the  usual  reserves 
are  made. 

(8)  Ages  at  Entry  N.B.D. 
Valuation  Ages  N.B.D. 

Applying  the  rule  given  under  the  last  grouping  the  duration 
is  n  +  1  when  the  age  next  birthday  after  entry  falls  in  the 
year  of  entry,  that  is  in  Ci  +  Ca  cases;  and  the  duration  is  n 
when  it  falls  in  the  year  after  entry,  that  is  in  c'i  +  c'2  cases. 
The  valuation  formula  is  therefore 

or,  with  numerical  coefficients, 

(9)  Ages  at  Entry  N.B.D. 
Nearest  Ages  at  Valuation. 

The  formula  in  this  and  in  other  cases  where  the  valuation 
age  is  determined  without  reference  to  the  duration  is  most  easily 
obtained  by  observing  the  following  simple  rule  : — 

The  duration  is 
«  +  l, 
or  n, 

or  n  — 1, 
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according   as  the    valuation    age    at    the    close    of   the    year    of 
entry  is, 

(1)   greater  than  the  age  of  entry  by  one  year  ; 

or   (2)  equal  to  the   age  of  entry  ; 

or  (3)  less  than  the  age  of  entry   by  one  year. 

Applying  this    rule   to   the    present    case,   the  duration   will  be 
found  to  be 

n+\, 
or  n, 

or  n—\, 

according  as  the  next  birthday  after  entry  falls, 

(1)   in  the  first  half  of  the  year  of  entry,  which  happens 

in  Ci  cases; 
or  (2)  between  the  middle   of  the  year  of  entry    and    the 

middle  of  the  next  year,  which   happens  in   Co  +  c'i 

cases  ; 
or   (3)   in    the    second    half   of   the  year  after    entry  which 

happens  in  c'a  cases. 

As  the  age  at  entry  is  in  all  cases  x-\-\  the  formula  is 
therefore 

^1  X  rt  +  l  »  ar  +  l  +  (^2+  C  i)  X  ,jV  a:  +  i  +  C  2  X  „_iV  j-^I 

or,  with  numerical  coefficients, 

•170„+,V^+,  +  -719„V^+i  +  -lll„_iV^+, 

(10)   Ages  at  Entry  N.B.D. 

Valuation  Ages  {L.B.D.-\-\). 

The  effect  is  the  same  if  we  say  that  valuation  ages  are  taken 
as  N.B.D.  for  half  the  policies  and  L.B.D.  for  the  remaining  half. 
By  substituting  L.B.D.  for  N.B.D.  we  reduce  the  duration  by 
one  year,  since  the  ages  at  entry  suffer  no  change ;  and  by 
reference  to  the  last  case  it  is  readily  seen  that  the  formula 
will  be 

(ci  +  ca)  X  (•5„  +  ,Vj.+,  +  •5„Va,+i) 

+  (c'l  +  c'2)  X  (-S^V^+i  +  •5„_, ¥;,+,). 

Since  Ci  +  C2  +  c'i  +  c'2=l,  this  may  be  written 

•5  X  (ci  +  C2)  X  „+iVa;+i  +  -5  X  „y^+i  +  -5  X  (c'l  +  c'2)  X  „_iV^+, 

or,  with  numerical  coefficients, 

•276„+,V^+,  + -S^V^+j  +  •224„_,V^+ , 

2  F  2 
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(11)  Ages  at  Entry  =■  Mean  Ages  ; 
Durations  =^  Curtate  +  \  ; 
Valuation  Ages  =  L.B.D.  +  ^. 

The  grouping  here  is  by  years  of  birth  for  the  determination 
both  of  ages  at  entry  and  valuation  ages. 

The  age  at  entry  is  a?-|-l  or  a;  according  as  the  next  birthday 
falls  in  the  year  of  entry  or  in  the  next  year;  tbe  relative 
proportions  being  (C1  +  C2)  and  (c'i  +  c'2). 

The  effect  of  the  assumption  as  to  duration  is  the  same  as  if 
half  the  policies  were  effected  at  the  beginning  and  half  at  the 
end  of  the  year. 

The  valuation  formula  is  therefore 

(C1  +  C2)  X  (•5«+iV^.+,  +  -5«V^.^i)  +  {c'i  +  c'o)x  (-S^+iV^  +  'o^V^) 
with  numerical  coefficients  this  is 

•552  X  {-^n+iYx+i  +  -o^V^+i)  +  -448  x  (•5„+iV;^  +  •5„y:,) 
or  •276„+iV^+i  +  •224„+iV,  +  •276„V,+i  +  •224„V^ 

It  will  be   noticed  that   the   valuation    ages    are  the  same,  but 
the  durations  greater  than  in  the  last  case. 

(12)  Nearest  Ages  at  Entry. 
Nearest  Durations. 

The  proportion  of  policies  effected  in  the  first  half  of  the  year 
and  within  six  months  of  the  next  birthday  is  a^b^ ;  for  these 
policies  the  duration  is  n+  I,  the  age  at  entry  is  x-\-\,  and  the 
corresponding  portion  of  the  valuation  formula  is  therefore 

^1^1  X  w+i  Vj.^]. 

The  proportion  of  policies  effected  in  the  first  half  of  the 
year  and  with  an  interval  of  more  than  six  months  before 
the  next  birthday  is  ayb-2 ;  for  these  policies  the  duration  is 
n  +  l,  the  age  at  entry  is  x,  and  the  corresponding  portion 
of  the  valuation  formula  is  therefore  a^b-i  x  n+i^x-  Dealing 
similarly  with  the  policies  effected  in  the  second  half  of  the 
year  we  obtain  two  additional  terms  02^1  x  iiYx+i  and  ^2^2  x  nVx 
and  the  whole  formula  is  therefore 

«i*i  X  M+iVx+i  +  a^b-i  X  „+iV^.  +  aob^  x  „Va,+i  +  a^bo  x  ^V^^ 
or,  giving  numerical  values  to  the  symbols, 

•252„+iV,+i  +  -122„+,V^.  +  -415„V^.+i  +  -211„V^. 

(13)  Nearest  Ages  at  Entry. 
Nearest  Ages  at  Valuation. 

Consider  first  the  proportion  of  policies  effected  within  six 
months  of  the  next  birthday,  =  b^ .     The  nearest  age  at  entry 


I 
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is  the  age  next  birthday,  or  x+\.  If  in  all  these  cases  the 
next  birthday  fell  between  the  middle  of  the  year  of  entry 
and  the  middle  of  the  following  year,  the  nearest  age  at 
31st  December  after  entry  would  be  x+\  and  would  coincide 
with  the  age  at  entry,  giving  n  for  the  duration. 

The  portion  of  the  formula  relating  to  these  policies 
would  then  be  ^iX^V^+i. 

The  above  supposition  however  is  not  quite  true.  In  c^ 
cases  the  next  birthday  falls  in  the  first  half  of  the  year  of 
entry,  and  the  valuation  age  at  the  31st  December  after  entry 
will  in  these  cases  exceed  the  age  at  entry  by  one  year,  giving 
duration  n  +  1.  In  the  remaining  bi—c^  cases  the  duration 
remains  n,  and  the  part  of  the  formula  relating  to  policies 
effected  within  six  months  of  the  next  birthday  is  therefore 

^1  ^  M  +  i  '  x  +  ii    l^i       Cjj  X  n\  x+i 

Similarly  for  policies  effected  more  than  six  months  before  a 
birthday  the  relative  portion  of  the  formula  is 

The  whole  formula  is  therefore 

or  numerically 

•  1 70„^,V^.+:  +  •222„^  J,  +  •497„V,+ 1  +  •  1 1 1  „  V, . 

(14)  Nearest  Durations. 

Nearest  Ages  at  Valuation. 

This  is  Mr.  King's  well-known  method  of  grouping,  the  ages 
at  entiy  being  the  nearest  ages  at  nearest  31st  December  to 
date  of  enti-y. 

For  the  a^  policies  effected  in  the  first  half  of  the  year 
of  entry  the  duration  is  n-\-\.  The  age  at  entry  is  a;  + 1  for  q  of 
these  policies,  and  x  for  the  remainder;  giving  the  terms 

^1  ^  »  +  i'  x+i'T  [O-i       C\)  X  n  +  1  '  X 

Similarly  for  the  policies  effected  in  the  second  half  of  the 
year  of  entry  we  obtain  the  terms 

(C2       C  2)  X  w  »^a-  +  i  +  C  2  X  mVj. 

and  the  whole  formula  is 

CiX„+iV^.+i+(«i-Cj)  x„+iVj,+  (a.,  — c'2)  x„V^+i  +  c'2X„Y^ 
or  numerically 

•170„^iV,^.,  +  -204«^.iV,  +  -515„V,+i  +  -lll«V, 
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(15)  Nearest  Ages  at  Entry. 

Durations  .  .  .  Curtate +  \. 

In  b^  cases  the  age  at  entry  is  ^+1 ;  and  in  bo  cases  it  is  x. 

The  effect  of  the  assumption  as  to  durations  is  the  same 
as  if  half  the  policies  are  taken  as  entering  on  the  1st  January 
and  half  on  the  31st  December.  The  valuation  formula  is 
therefore 

bi  X  -oCn+iV^+i  +  n^x+i)  +  ^2  X  •5(„  +  iVx+  „V^) 
or  \b^x  n+i^x+\  +  \hx  n+i^x+\b^X  „V^+i  +  1^2  X  „V^. 

which  becomes  numerically 

•3335„+iV^+,  +  -1665«+iV^.+  -3335„V^+i+'1665„V^. 

The  various  valuation  formulas  are  summarized  in  Table 
No.  7. 

27.  The  three  groupings  (1.2),  (13),  and  (14)  which  depend 
upon  different  applications  of  the  "  Nearest "  method  of 
obtaining  the  valuation  facts  are  connected  in  an  interesting 
manner.  It  will  be  found  on  examination  that  out  of  the 
eight  triangular  sections  into  which  Table  No.  4  is  divided^ 
the  policies  which  occupy  six  of  the  sections,  constituting 
81*8  per-cent  of  the  whole  number;  are  valued  identically  by 
the  three  methods.  The  differences  in  the  valuations  apply 
only  to  policies  in  the  sections  a^b^d  and  aj)<ic\,  that  is  to 
policies  identified  as  follows : — 


ajJiCo                                      a-J)jC'i 

Date  of  Entry    . 
Interval  until  N.B.D. 
Date  of  N.B.D.  . 

First  half  .          .         .        Second  half 
Less  than  6  months    .        More  than  6  ruonths 
Second    half   of   year        First  half  of  year  after 
of  entry    .       .         .            entry 

1 

The    exact    differences    between    valuations    by    the    three 

groupings  are  indicated  in  the  following  Table : — 


i 
Chakactebistics                    1       Vaivation  factobs  fob 
No.  of 

Group- 
ing           Age  at      .     r.„„*.v.„     i    Valuation         ,  Section 

Eitry        1     Duration    |        ^^          :aiV2(  =  -082) 

1                        1                        '■■ 

Section 

«2Vi(=-ioo) 

12  Nearest    |    Nearest    |         ...               n+i^Wi 

13  Nearest    |         ...         |     Nearest              n^z+i 

14  ...             Nearest        Nearest          n~\^z 

nVx 
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Thus  grouping  (13)  increases  the  duration  of  a^h^c'i  policies 
by  one  year,  and  diniinislies  the  duration  of  OihiC^,  policies  by 
one  year  ;  while  grouping  (14)  makes  similar  changes  in  the 
ages  at  entry. 

28.  Grouping  (9)  differs  from  grouping  (13)  by  taking  the 
ages  at  entry  as  the  ages  N.B.D.,  the  valuation  ages  being 
the  nearest  ages  in  each  case.     The  formula  for  this  grouping  is 

Ci  X  M+i  *  a'+i  +  (C2+  C  ij  X  n^ x+\'T  C  2  X  n-i^ x-vi 

Since  Ci  +  C2  +  c'i  +  c'2=l  =  ii  +  ^2 

it  follows  that  0-2  +  c\  =  bi  +  b2  —  Ci  —  c'2 

and  therefore  the  formula  can  be  written 

Ci  X  „+iV^+i  +  (*i  —  Ci  +  ^2— c'2)  X  wV^.+i  +  c'2  X  „_iV^+i 
The  formula  for  grouping  (13)  is 

CiX„+iVa,.+  i+(6i  — Ci)  XnVx  +  i+%  —  c'2)  X^+iV^+c'aX^Va; 

The  difference  between  the  two  formulas  is 

(O2  —  C  2)  X  (,}+i  V  J.       ,j  V  x-+l)  +  C  2  X  (,jV  X      M-1^  x+i) 

Grouping  (9)  therefore  is  derived  from  grouping  (13)  by 
increasing  the  age  at  entry  by  one  year  and  diminishing  the 
duration  by  one  year  in  the  case  of  i2='333  of  the  policies; 
that  is  by  adopting  Dr.  Sprague's  modification  of  the  net 
premium  method  of  valuation  for  one-third  of  the  policies. 

29.  There  is  a  similar  connection  between  groupings  (10) 
and   (11). 


0 

Characteristics 

1 
Fonnula 

Age  at 
Enti-y 

Valuation 
Age 

10 

11 

N.B.U. 
Mean 

L.B.D.  +  I 
L.B.D.  +  i 

•5  X  (ci  +  Ci)  X  „_,_iVa;-|.i  +  -5  X  (fi  +  C-2  +  c'l  +  c'2) 

^  ji^^z+i  +  "5  X  (c'l  +  c'.,),i.iVx+i 

•5  X  (cj  +  Co)  X  ,i+iV3.+i  +  -5  X  (c'l  +  c'o)  X  n+i^x 

+  -5  X  (ci  +  Co)  X  ^Vj^+i  +  -5  X  (c'l  1-  c'2)  X  „V;c 

The  difference  between  the  two  formulas  is 

•5  X  (c'l  +  c'2)  X  («  +  iV.^.  — „Va.  +  i)  +  -5  X  (c'l  +  c'2)  X  in^x  —  n-i^x+i) 

Grouping  (10)  is  therefore  derived  from  grouping  (11)  by 
increasing  the  age  at  entry  by  one  year  and  diminishing  the 
duration    by    one   year    in    the    case    of    c'i  +  c'2='448    of  the 
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policies ;  that  is  by  adopting  Dr.  Sprague^s  modification  of 
the  net  premium  method  of  valuation  for  nearly  45  per-cent 
of  the  policies. 

30.  For  the  purpose  of  analyzing  grouping  No.  (5)  it  is 
convenient  to  invent  a  new  method  of  grouping,  which  we 
will  call  No.  (16).  Let  us  suppose  that  the  valuation  ages 
are  obtained  on  the  assumption  of  the  old  Institute  Experience, 
namely,  that  the  ages  next  birthday  at  entry  are  exactly  attained 
at  the  end  of  the  year  of  entry ;  and  let  these  valuation  ages 
be  used  in  combination  with  nearest  durations.  The  effect  is 
that  policies  entering  in  the  first  half  of  the  year  of  entry 
are  treated  as  if  effiected  on  the  1st  January  at  the  ages  L.B.D., 
and  that  policies  entering  in  the  second  half  of  the  year  of  entry 
are  treated  as  if  efi"ected  on  the  31st  December  at  the  ages  N.B.D. 

The  valuation  formula  for  grouping  (16)  is 

or  •374x«+iV;,+  -626x„V^+,. 

The  following  are  specimens  of  the  reserves  brought  out 
by  this  grouping.  The  comparative  numbers  indicate  the 
relationship  between  the  Actual  Reserves  and  those  based  on  an 
exact  Valuation  taken  as  10,000. 


Age 

of 

Office 

i 

Without 
Adjcstmekts 

With  Premium 

Adjustments 

ONLY 

With  Claim 

Adjustmekts 

ONLY 

With  both 
Adjustments 

Reserve 

^11 

Reserve 

Reserve     5  «  S 

"11 

Reserve 

(a  1- 

5  years 
25      „ 
50     „ 

25,959 
348,873 
695,363 

9,219 
9,674 
9,735 

27,776 
355,040 
703,235 

9,864 
9,845 
9,845 

26,348    9,357 
354,106    9,816 
705,793    9,881 

28,193 
360,366 
713,784 

10,012 
9,993 
9,993 

This    method     practically    gives    the    exact    net    premium 
reserves  when  both  adjustments  are  made. 
31.  Now  compare  groupings   (5)  and   (16). 


No.  of 

Characteristics 

! 

Formula 

t  Group, 
iug 

Age  at 
Entr>- 

Duration 

Valuation  Age 

(5) 
(16) 

N.B.D. 

Curtate 
Nearest 

TAge  n.b.d.  iit  Entryj 
assumed  to  be  ex-  1 
actly  attained  at  end  j 

v.     of  year  of  entry    j 

nVx+l 
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Since  ai  +  a2  =  ^.,  the  difference  between  the  two  formulas 
is  «i  X  („+iV^  — ,jV.v.+i).  Therefore  (5)  is  obtained  from  (16) 
by  increasing  the  age  at  entry  by  one  year  and  diminishing 
the  duration  by  one  year  in  the  case  of  ai="374  of  the  policies; 
that  is,  it  may  be  said  to  differ  from  an  exact  net  premium 
valuation  by  adopting  Dr.  Sprague's  modification  of  the  net 
premium  method  for  three-eighths  of  the  policies. 

Valuation  Results. 

32.  Tables  are  given  at  the  end  of  the  paper  showing  the 
reserves  of  the  Model  Office  by  the  various  groupings,  and  the 
various  methods  of  treating  the  adjustments  already  described,  and 
giving  a  comparison  of  each  with  the  result  of  an  exact  valuation. 

There  is  a  striking  difference  in  the  results  brought  out  by 
the  various  valuations.  To  take  two  extreme  cases,  the  comparison 
between  grouping  No.  5  with  no  adjustments,  and  grouping 
No.  7  wdth  full  adjustments  is  as  follows : 


At  end  of 

5  years 

25  years 

50  years 

Comparative    figure   for   grouping   (5) 

without  adjustments 
Comparative    figure   for   grouping   (7) 

with  both  adjustments 
Difference,  expressed  as  a  percentage  o£ 

the  liability  by  an  exact  valuation 

8,197 
12,093 
38-96% 

9,444 
10.675 
12-31% 

9,600 
10,465 
8-65% 

33.  The  differences  between  the  various  valuations  are  due  tol 
different  methods  of  treating  the  durations,  the  ages  at  entry,  and] 
the  adjustments. 

34.  The  following  are  examples  of  differences  due  to  differences' 
in  duration  only,  the  ages  at  entry  in  each  case  being  taken  as 
ages  N.B.D.,  and  full  Adjustments  being  made : 


Average 
Duration 

C0MPARATI\ 

•E  Reserves 

AT   END   OF 

No. 

Method  of  obtaining 
Durations 

5  Years 

25  Years 

60  Years 

7 

Curtate +  1    .     . 

1-000 

12,093 

10,675 

10,465 

8 

Valuation  Age 

=  Age  N.B.D. 

-552 

10,682 

10,261 

10,190 

6 

Curtate  +  i    .     . 

-500 

10,518 

10,213 

10,159 

4 

Nearest    .     .     . 

•374 

10,121 

10,096 

10,081 

9 

Valuation  Age 

=  Nearest  Age 

•059 

9,134 

9,806 

9,888     : 

10 

Valuation  Age 

1 

=  L.B.D.  +  i  • 

•052 

9,117 

9,801 

9,885 

5 

Curtate     .     .     . 

•000 

8,942 

9,751 

9,852 
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The  gi-oupings  in  this  list  are  arranged  in  descending  order  of 
durations.  The  differences  in  the  reserves  are  proportional  to  the 
differences  in  the  durations,  and  the  variation  in  the  liability 
produced  by  a  variation  of  one  year  in  the  duration  is  at  once 
obtained  by  comparing  the  reserves  by  gi'oupings  (7)  and  (5). 

35.  The  effect  of  differences  in  the  treatment  of  the  ages  at  entry 
can  be  investigated  in  the  same  way.  A  comparison  of  groupings 
(2)  and  (3)  shows  the  differences  in  the  reserves  corresponding  to  an 
average  difference  of  "333  in  the  age  at  entry ;  and  the  differences 
at  all  periods  due  to  a  variation  of  one  year  in  the  age  at  entry 
are  shown  in  the  following  Table,  along  with  the  differences  due 
to  a  variation  of  one  year  in  the  duration.  The  differences  are 
expressed,  as  percentages  of  the  liability  by  an  exact  valuation. 


Age  of  Office 

1 

DiFFEKESCES   DUE  TO  .*.  VARIATION 
or  ONE  Teae 

In  the 
Duration 

In  the 
Age  at  Entry 

5  Years 
10      „ 
15      „ 
20      „ 
25      ,. 
30      „ 
1         35      „ 
40      „ 
45      „ 
50      „ 

31-51  % 

18-95  °l 

13-79  % 

10-98  % 

9-24^ 

8-09°^ 

7-29°^ 

6-74  o^ 

6-37% 

613  c^ 

3-33^ 
3-24^ 
3-15^ 
3-03^ 
2-91^ 
2-79^ 
2-70^ 
2-61^ 
2-52^ 
2-49^ 

36.  A  variation  in  the  duration  is,  therefore,  nearly  ten  times  as 
important  as  an  equal  variation  in  the  age  at  entry  at  the  end 
of  the  first  quinquennium,  three  times  as  important  at  the 
end  of  the  sixth,  and  two  and  a  half  times  as  important  at 
the  end  of  the  tenth. 

37.  The  claim  adjustment  represents  nearly  H  per-cent  of  the 
liability  by  an  exact  valuation  at  every  period ;  and  the  premium 
adjustment  represents  nearly  6  per-cent  of  the  exact  liability  at 
the  end  of  the  first  quinquennium,  2^  per-cent  at  the  end  of  the 
fifth,  and  1  per-cent  at  the  end  of  the  tenth. 

The  importance  of  the  claim  and  premium  adjustments  cannot 
be  questioned ;  but  occasionally  a  valuation  is  made  so  stringent 
in  other  respects,  as  in  the  case  of  groupings  (6),  (7)  and  (8),  that  the 
omission  of  one  or  other  of  these  adjustments  does  not  bring  the 
valuation  below  the  standard  of  an  exact  net  premium  valuation. 
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1  think,  however,  that  it  will  be  generally  agreed  that  it  is 
more  satisfactory  to  deal  with  the  adjustments  as  exactly  as 
possible,  particularly  as  there  is  no  difficulty  in  so  doing. 

38.  The  valuations  given  in  the  present  paper  are  on  the  common 
basis  of  H"^  3  per-cent.  It  may  be  assumed  that  on  any  other 
basis  the  relative  results  would  be  approximately  the  same,  and 
therefore  by  using  the  Tables  in  this  paper  in  conjunction  with 
Mr.  King^s  recent  paper  on  the  Comparative  Eeserves  of 
Life  Assurance  Companies  according  to  various  Tables  of 
Mortality,  and  at  various  rates  of  interest,  it  is  possible  to  make 
a  comparison  between  two  valuations  which  differ,  not  only  as 
regards  grouping  aud  adjustments,  but  also  as  regards  the  basis 
employed.  For  example,  if  office  A,  30  years  old,  values  on  the 
basis  of  H^  and  H^^^^,  3  per-cent,  using  nearest  ages  at  entry  and 
valuation,  and  making  both  adjustments ;  and  if  office  B, 
30  years  old,  values  on  the  basis  of  0*^  2^  per-cent,  using  ages 
N.B.D.  at  entry  and  curtate  durations,  and  making  the  claim 
adjustment  only;  then  if  the  statistics  of  the  present  paper  are 
appropriate  to  both  offices  the  comparison  between  the  valuations 
will  be  as  follows  : 

Comparative  figure  for  basis,  from 

Mr.  King's  paper 
Comparative   figure    for    grouping 

and    adjustments     (reduced    to 

radix  of  1-000) 
Product  of  comparative  figures 

In  the  case  supposed,  the  3  per-cent  valuation  is,  therefore,  more 
stringent  than  that  at  2^  per-cent. 

The  inclusion  of  an  average  amount  of  reversionary  bonuses, 
however,  would  turn  the  balance  in  favour  of  the  valuation  at  the 
lower  rate  of  interest, 

39.  I  have  not  thought  it  necessary  to  make  any  special 
investigation  of  the  effect  of  including  reversionary  bonuses  in 
the  various  valuations,  but  it  is  obvious  that  in  the  majority  of 
cases,  where  the  valuation  ages  are  approximately  equal  to  the 
true  average  ages,  the  effect  would  be  to  increase  the  reserves  for 
a  given  age  of  the  office  by  practically  the  same  amount.  In 
those  cases,  five  in  all,  where  the  valuation  ages  are  in  excess  of 
the  true  average  ages  the  reserves  would  be  increased  to  a  greater 
extent,  and  as  these  are  the  cases  of  highest  reserves  the  differences 
already  existing  would  be  accentuated. 


Office  A. 

Office  B. 

10,152 

10,532 

10012 

•9647 

10,164 

10,160 
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40.  Of  all  the  groupings  examined  there  are  two  which  stand 
out  as  giving^  when  full  adjustments  are  made,  the  closest 
agreement  at  all  periods  with  the  results  of  an  exact  net  premium 
valuation.  These  groupings  are  No.  (12)  which  uses  nearest 
ages  at  entry,  and  No.  (14)  which  uses  nearest  ages  at  valuation, 
the  durations  being  in  both  cases  nearest  durations.  The  latter 
is  Mr.  King^s  well-known   method  of  grouping. 

The  following  Table  shows  the  amounts  by  which  valuations 
of  the  Model  Office  by  these  two  groupings,  with  full  adjustments, 
exceed  or  fall  short  of  the  results  of  an  exact  valuation. 


Excess  ok  Deficiesct  of 

Valuations  by 

Age  of  Office 

Exact  Valuation 

Grouping  (12) 

Grouping  (14) 

5  Years 

28,158 

29 

19 

10       „ 

86,310 

32 

39 

15       „ 

166,268 

23 

59 

20       „ 

260,298 

5 

78 

25       „ 

360,632 

-18 

97 

30       „ 

458,854 

-40 

115 

35       ., 

5 17,486 

-58 

131 

40       „ 

620,976 

-71 

145 

45       „ 

676,766 

-79 

156 

50       „ 

i 

714,314 

-84 

161 

The  two  groupings  give  results  differing  by  such  insignificant 
amounts  from  exact  valuations,  that  a  valuation  by  either  method 
may  be  called  exact. 

Both  groupings  are  convenient  in  use,  and  there  is  nothing 
to  choose  between  them  in  this  respect.  As,  however,  grouping 
No.  (12)  gives  the  nearer  approximation,  and  as,  moreover,  it 
leads  to  a  distribution  of  the  Policies,  which  corresponds  almost 
exactly  with  that  which  gives  the  Exact  Valuation,  as  can  be 
seen  by  comparing  the  numerical  coefficients  in  Table  VII,  it 
must,  1  think,  be  looked  upon  as  the  most  satisfactory  and  most 
convenient  method  of  grouping  which  can  be  used  when  it  is 
desired  to  obtain  the  result  of  an  exact  Net  Premium  Valuation 
with  the  greatest  possible  degree  of  accuracy. 

ADDENDUM. 

41.  The  valuations  of  the  Model  Office  were  made  on  the 
arithmometer,  and  proofs  were  obtained  by  the  following  process: 

Valuations  by  the  simple  formulas  „+iA'.r+i,  and  „_iVj.^_i  were 
first  made. 
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Valuations  by  the  simple  formulas  ,,+2V^,  «  +  iVrj  and  ■n^x, 
were  deduced  by  the  application  of  the  identity 

«+ 1 V,  =  ,V^  +  ( 1  - , V^)  X  „V^+ , . 

Valuations  by  the  simple  formulas  n+2^x}  n+i^^x)  and  wVa-, 
were  then  directly  made^  and  the  results  compared. 

The  result  of  the  valuation  by  the  formula  n+i^x  was  also 
compared  with  Mr.  King's  valuation  of  the  Model  Office  by  the 
H^'  3  per-cent  Table  (see  J.I. A.,  xx,  p.  273).  There  are  trifling 
differences  which  appear  to  be  due  simply  to  the  fact  that  one 
set  of  calculations  was  made  by  four-figure  logarithms  and  the 
other  set  on  the  arithmometer. 

Table  No.  8. — Showing  tlie  suhsidiary  Valuations  of  the  Model 
Office  hy  the  simple  factors,  toith  the  corresponding  Net 
Premiums. 


Age  at  Entry  taken  as  Age  n.b.d.  — .r+l 

Age  at  Entry  taken  as  Age 

Age  of 
Office 

L.B.D.  — X 

Valuation  Factor 

Net 
Premiums 

Valuation  Factor 

Net 
Premiums 

n+l^a+l        n^x+1 

n-lVx+i 

Px+l 

n+lV:,    1       „¥;, 

Px 

5  years 

24,968       16,226 

7,622 

13,710 

24,163 

15,708 

13,230 

10     „ 

80,758      64,644 

48,759 

24,464 

78,222 

62,608 

23,609 

15     ,, 

158,810     136,232 

113,941 

33,336 

153,985 

132,067 

32,176 

20     „ 

251,228     223,060 

195,209 

40,646 

243,867 

216,474 

39,239 

25     „ 

350,143     317,299 

284,773 

46,560 

340,278 

308,278 

44,957 

30     „ 

447,110    410,547 

374,282 

51,165 

435,001 

399,313 

49,413 

35     „ 

534,636     495,300 

456,232 

54,589 

520,700 

482,246 

52,729 

40     „ 

607,189     565,939 

524,924 

56,990 

591,905 

551,528 

55,056 

45     „ 

662,231     619,770 

577,514 

58,564 

646,051 

604,447 

56,583 

50     „ 

699,236     656,103 

613,156 

59,497 

682,541 

640,253 

57,489 
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Table  No.  9. — Shoioing  ilie  Beserves  of  the  Model  Office  ly  various 
Groupings,  and  a  comparison  of  each  loith  the  Reserve  hy  an 
Exact  Net  Premium  Valuation.    Basis  of  Valuation  H''  S'^/o- 


Actual  Reserves                 | 

<D 

COMPARATIVB   ReSERYES 

Description  of  Grouping 

Without 
Adjustments 

With  Pvoniium 

Adjustment 

only 

With  Claim 

Ail,justment 

only 

With  both 
Adjustments 

O 

e 

o 

5 
< 

If      1 

< 

With  Premium 

Adjustment 

only 

With  Claim 

Adjustment 

only 

^1 

' 

Age  at  Entry.     Exact 

28,158 

rrs. 
5 

...     1    ...      10,000 

...      '     ...      !  86,310 

10 

...      10,000 

Duration.     Exact 

...      :     ...      1166,268 
260,298 

15 

20 

...     i    ...     il0,000 
...      10,000 

Valuation  Age.     Exact 

360,632 

25 

...    io,ooo 

...       458,8.54 

30 

...      10,000 

547,486 

35 

...     ,    ...      10,000 

...       620,976 

40 

..       '    ...      10,000 

... 

...       676,766 

45 

...     i    ...      10,000 

... 

...       714,314 

50 

...      10,000 

Age  at  Entry.     Nearest 

26,133 

27,731 

26,525: 

28,147 

5 

9,281 

9,849 

9,420    9,996 

82,147 

85,000 

83,379 

86,275 

10 

9,518 

9,848 

9,661  1  9,996 

Duration.     Exact 

159,861 

163,748 

162,259 

166,204 

15 

9,615 

9,848 

9,759    9,996 

2.51,618 

256,358 

255,392 

260,203 

20 

9,667 

9,849 

9,812    9,996 

349,747 

355,178 

354,993 

360,505 

25 

9,698 

9,849 

9,844  i  9,996 

445,953 

451,921 

452,642 

458,699 

30 

9,719 

9,849 

9,865  '  9,997 

532,852 

539,220 

540,844 

547,307 

35 

9,733 

9,849 

9,879  1  9,997 

604,959 

611,607 

614,033 

620,780 

40 

9,742 

9,849 

9,888    9,997 

659,730 

666,562 

669,626 

676,5.59 

45 

9,748 

9,849 

9,894  [  9,997 

696,607 

703,.548 

707,056 

714,100 

50 

9.752 

9,849 

9,898  !  9,997 

Age  at  Entry.    N.B.D. 

26,-121 

28,039 

26,817 

28,460 

5 

9,383 

9,958 

9,524  10,107 

83,032 

8.5,919 

84,277 

87,208 

10 

9,620 

9,955 

9,765 

10,104 

Duration.     Exact 

161,525  165,4.59 

163,947 

167,941 

15 

9,715 

9,952 

9,860 

10,101 

2.54,141  258,941 

257,955 

262,825 

20 

9,764 

9,948 

9,910 

10,097 

353,127  358,622 

3.58,423 

364,001 

25 

9,792 

9,944 

9,939 

10,093 

450,097  456,136 

456,848 

462,978 

30 

9,809 

9,941 

9,956 

10,090 

537,621 .544,064 

545,685 

552,225 

35 

9,820 

9,938 

9,967 

10,087 

610,192  616,918 

619,345 

626,172 

40 

9,826 

9,935 

9,974 

10,084 

665,273  672,185 

675,252 

682,268 

45 

9,830 

9,932 

9,978 

10,081 

702,329  709,352 

712,864 

719,993 

50 

9,832 

9,931 

9,980 

10,080 

Age  at  Entry.     N.B.D. 

26,350   28,077 

26,745 

28,498 

.5 

9.358 

9,971 

9,498 

10,121 

1 
i 

82,902    85,984 

84,145 

87,274 

10 

9,605 

9,962 

9,749 

10,112 

1 

Duration.    Nearest 

161,343  165,-543 

163,763 

168,026 

15 

9,704 

9,956 

9,849 

10,106 

253,916  2.59,037 

257,725 

262,922 

20 

9,755 

9,952 

9,901 

10,101 

352,861  358,727 

358,154  364,107 

25 

9,785 

9,947 

9,931 

10,096 

449,802  456,249 

456,549  463,092 

30 

9.803 

9,943 

9,950 

10,092 

537,304 .544,182 

545,364  552,344 

35 

9,814 

9,940   9,961 

10,089 

609,860  617,040 

619,008:626,295 

40 

9,821 

9,937   9,967 

10,086 

664,931  672,309 

674,905  682,393 

45 

9,825 

9,934   9,972 

10,083 

701,981709,477 

712,512  720,119 

50 

9,826 

9,932   9,975  10,081 

j  Age  at  Entry.    N.B.D. 

23,081    24,808 

23,427    25,180 

5 

8,197 

8,811    8,320     8,942 

76,876   79,958 

78,029    81,157 

10 

8,906 

9,264   9,041     9,403 

Duration.     Curtate 

1.52,900 157,100 

15.5,193  159,4.56 

15 

9,196 

9,449    9,334     9,590 

1 

243,383248,504 

247,033  252,231 

20 

9,350 

9,547    9,490  1  9,690 

1 

340,579  346,445 

345,687  351,641 

25 

9,444 

9,607   9,586]  9,751 

436,129-442,576 

442,670  449,214 

30 

9,505 

9,645    9,647     9,790 

o22,.594  .529,472 

530,432  537,413 

35 

9,545 

9,671   9,688    9,816 

594,434  601,611 
649,052  656,43C 

,603,3.50  610,639 

40 

9,573 

9,688   9,716  j  9,834 

1(658,787  666,277 

45 

9,591   9,700   9,734    9,845 

- 

4 

685,851  693,347696,138  703,748 

50 

9,600   9,706   9,746    9,852 
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Table  No.  9 — continued. 


Description  of  Grouping 


6    Age  at  Entry.   N.B.D. 

Duration.    Curtate  +  \ 


7    Age  at  Entry.   N.B.D. 
Duration.    Curtate  + 1 


8    Age  at  Entry.   N.B.D. 
,  Valuation  Age.    N.B.D. 


9     Age  at  Entry.   N.B.D. 
Valuation  Age.    Nearest 


10 


Age  at  Entry.   N.B.D. 
Valuation  Age.  L.B.D.  +  J 


Actual  Reserves 


< 


3.  a 

C   a:   M 
^  ^  O 


.s  a  o 


5a 

o  a 


27,452  29 
84,933  88 
164,189  168 
257,467  262 
357,001  362 
454,411  460 
542,262  549, 
615,060  622, 
670,283  677, 
707,418  714. 


,179  27 
,015  86 
,389  166 
,590  261 
,869  362 
,860  461^ 
,142  550 
,242  624 
,663  680 
916  718, 


31,823 
92,990 
175,478 
271,551 
373,423 
472,692 
561,930 
635,084 
691,513 
728,981 


33,550  32, 
96,072 1  94, 
179,678  178, 
276,672  275 
379,289379 
479,139  479 
568,808  570 
642,861645 
698,891701 
736,480  739 


27 
85 
165 
258 
358 
456 
544 
617 
672 
709. 

23 

77 
154 
245. 
342 
438 
524 
596, 
651, 
688, 

23, 

77, 
154 
244, 
342, 
438. 
524, 
596, 
651 
688 


,906  29 
,770  88 
,362  169 
,931  264 
,708  364 
,311  462, 
,306  551 
,202  624 
,488  679, 
,658717, 

,612  25, 
,852:  80 
,264  158, 
,080  250, 
,553  348, 
,319  444, 
,943  531. 
,892  604. 
,577  658. 
,413  695, 

,566l  25. 
,765  i  80. 
,138158, 
,119  250, 
,358  348, 
,097  444, 
,699  531, 
,632  603, 
,305  658, 
.136  695 


,633;  28, 
,852'  87, 
,562167, 
,052  262, 
,574364, 
,758|463 
,184  552, 
,382  626, 
,866  682, 
,154720, 

,339  23, 
,934  79, 
,464  156, 
,201  248. 
419  347, 
,766  444, 
,821  532, 
,072  605, 
,955  661, 
909  698, 

293  23, 

,847!  78, 
338  156, 
,040  248, 
,224  347, 
,544  444, 
577  532, 
,812  605^ 
,683  661. 
,632  698. 


,864  29,617 
,207  89,336 
,652  170,916 
,329  266,530 
,356  368,313 
,227  467,774 
,396  557,380 
,286  631,577 
,337  687,829 
,029  725,641 

,300  34,053 
,385  97,513 
,110  182,373 
,624  280,822 
,024  384,978 
,782  486,326 
,359  577,340 
,219  652,507 
,885  709,374 
,918  747,527 

,325  30,077 
,057  90,184 
,843  172,105 
,816  268,012 
,090  370,042 
,157  469,699 
,472  559,451 
,461  633,747 
,576  690,063 
,304727,910 

,966'  25,719 
,020l  82,148 
,578  160,841 
,756  253,954 
,691  353,615 
,893  451,437 
,816  539,798 
,844  613,133 
,349  668,839 
738j706,347 

,919'  25,672 
,931'  82,059 
450  160,712 
,593  253,790 
,494  353,447 
,669  451,212 
,570  539,550 
,582,612,869 
,075  668,563 
,458706,066 


Yrs. 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 

5 

10 
15 
20 
25 
30 
35 
40 
45 
50 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 


Comparative  Reserve 


>< 


5  ^o  i 


9,749 
9,840 
9,875 
9,891 
9,899 
9,903 
9,905 
9,905 
9,904 
9,903 

11,301 
10,775: 
10,554 
10,432 
10,355 
10,302 
10,264 
10,237 
10,218 
10,205 

9,910 
9,938 
9,946 
9,947 
9,947 
9,945 
9,942 
9,939 
9,937 
9,935 

8,386^ 
9,020 
9,278 
9,415 
9,499; 
9,555 
9,588 
9,614 
9,628 
9,637, 


10,363 
10,198 
10,128 
10,088 
10,062 
10,044 
10,030 
10,020 
10,013 
10,008 

11,915 
11,131 
10,807 
10,629 
10,517 
10,442 
10,389 
10,352 
10,327 
10,310 

10,524 
10,295 
10,198 
10,144 
10,109 
10,085 
10,068 
10,055 
10,046 
10,040 

8,999 
9,377 
9,53l! 
9,612 
9,661 
9,693 
9,714 
9,728 
9,737 
9,742 


9,896 10 
9,988 10 
10,023  10 
10,04010 
10,048 10 
10,052 10 
10,053  10 
10,053 10 
10,053 10 
10,052  10 

11,471 12 
10,93611 
10,712 10 
10,589  10 
10,510 10 
10,456 10 
10,418  10 
10,390  10 
10,37110 
10,358'10 

10,059 10 
10,086  lu 

10.095  IC 
10,097  IC 

10.096  IC 
10,094  K: 

10,091  k: 

10,088 1( 
10,086  U  i 
10,084  i(  i 

8,511  9J 

9,156 

9,417 

9,557 

9,641 

9,696 

9,732 

9,756 

9,772 


8,369 

8,982 

9,010 

9,367 

9,271 

9,523 

9,409 

9,606 

9,493 

9,656 

9,548 

9,688 

9,584 

9,709 

9,608 

9,724 

9,624 

9,733 

9,634 

9,738 

9,7S2J  c* 

8,494i  f  11 
9,145  {y- 

9,410  !3< 

9,550  (M 

9,636  0\ 

9,691  !3i 

9,728  !5^ 

9.752  !6f 

9,768  l7^ 

9,778  iK 
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Table  No.  9 — continued. 


4X7 


Description  of  Grouping 


Age  at  Entry.  Mean 
Duration.  Curtate  +  i 
Valuation  Age.  L.B.D.  +  i 


Age  at  Entry.     Nearest 
Duration.     Nearest 


Age  at  Entry.     Nearest 
Valuation  Age.     Nearest 


Duration,     Nearest 
Valuation  Age.     Nearest 


i|  ^  Age  at  Entry.     Nearest 
I 
i  Duration.     Curtate +  i 


Actual  Rkserves 


9  5 


^ 


27,049  28, 
83,718  86. 
161,915|166, 
254,029  259, 
352,412:.358 
448,790;455 
535,801542 
607,975615 
662,782  670 
699,679  707; 

26,064'  27, 
82,02l|  85 
159,684  163 
251,397,256 
349,490  355 
445,666  452 
532,543  539 
601,635  611 

6.59,397  jfiee 

696,269  703 

26. 

82. 
160, 
251. 
349, 
446. 
533. 
605. 
660. 
696, 

26, 

82. 
159. 
251. 
319 
445. 
5.32. 
604. 
6.59. 
696. 


749 

.752 
,051 
,072 
,189 
,139 
,575 
,048 
,052 
,066 

,770 
,066 
,833 
,456 
,285 
,034 
,338 


27,455 

84,97^ 

164,344 

257,840 
357,699 
455,523 
543,839 
617,096 
672,725 
710,175 


^'% 


193 

,262 
,025 
,827 
997 
237 
163 
,291 


27. 

85. 
164, 
256, 
355. 
452 
539. 
612. 


,075667 
961704 

,053  27 
,023  85 
,714  163 
,462  256 
,595  355 
,809  452 
,720  539 
,838611 
618;666 
,500  703 


26, 

83, 
162, 
255, 
354, 
452, 
540. 

,7291613. 

,687j669. 

,675706, 

,899  26, 
,307  83. 
,1741162, 
,886[255. 
792355. 
,605452. 
,9.58j.541, 
,3851614. 
,365  660. 
,367707, 
,762  26, 
,073 1  83, 
,869  162, 
,528255, 
,398|354, 
,186  452, 


455 
251 
079 
168 


29,180 
88,053 
168,541 
262,957 
363,561 
461,965 
550,713 
624,273 
680,102 
717,671 


28, 

86. 

166, 

260, 


7.32  360 
351 '458 
531 '547 
704  620 
287  676 
712  714 


586 
496 
425 

m\ 

247 
931 
,161 


28, 
86 
166 
260 
.361 
459 
548 


27,152 

81,029 
162,500 
254,911259 
353,589.359 
450,231456 
537,457  [544 
609,792  616 


,524 
,942 
,918 
916 

,858 
,074 
,649 


540 
613 
669 
706, 

27, 

85. 

164 


970:258 
384  358 


664,709 
701,667 


671 
709 


,599 
252 
886 
999 
073 


456 
515 
618 
674 
712 


,371621, 
,977  677. 
,416714, 

,4441  28. 
,254;  86, 
,110  166. 
,234  260. 
,839  360, 
,496  458, 
,711.547, 
,911  621, 
,513  676, 
,948  714, 

559'  29, 
289  88, 

937  169, 
734  263, 
892  364, 
984  463, 
518  552, 

938  626, 
679  682, 
1911719, 


,187 
,342 
,291 
,303 
,614 
,814 
,428 
,905 
,687 
,230 

,317 

,.586 
,636 
,739 
,129 
,394 
,057 
,570 
,375 
,932 

,178 
,349 
,327 
,376 
,729 
,969 
,617 
,121 
,922 
475 

291 
,380 
149 
870 
775 
448 
416 
140 
080 
710 


COMPAEATIVE   RESERVES 


SO)         I  '3  » 


^< 


9,606 
9,700 
9,738 
9,759 
9,772 
9,781 
9,787 
9,791 
9,793 
9,795 

9,257 
9,.503 
9,604 
9,658 
9,691 
9,712 
9,727 
9,737 
9,743 
9,747 

9,302 
9,.531 
9,625 
9,675 
9,705 
9,725 
9,738 
9,747 
9,753 
9,757 

9,253 
9,503 
9,606 
9,661 
9,694 
9,716 
9,730 
9,740 
9,747 
9,751 

9,643 
9,736 
9,773 
9,793 
9,805 
9,812 
9,817 
9,820 
9,822 
9,823 


10,210 
10,051 
9,987 
9,953 
9,932 
9,919 
9,911 
9,905 
9,901 
9,899 

9,862 
9,856 
9,854 
9,852 
9,852 
9,851 
9,851 
9,851 
9,851 
9,851 

9,908 
9,884 
9,874 
9,869 
9,866 
.9,864 
9,863 
9,862! 
9,861, 
9,861 

9,859 
9,857 
9,856 
9.855 
9,855 
9,855 
9,855' 
9,855l 
9,854' 
9,854| 

10,249 
10,089| 
10,023 
9,987! 
9,965 
9,951 
9,941 
9,934 
9,930 
9,927 


9,750 
9,815 
9,884 
9,906 
9,919 
9,927 
9,933 
9,938 
9,940 
9,942 

9,395 
9,646 
9,748 
9,803 
9,836 
9,858 
9,873 
9,883 
9,889 
9,894 

9,442 
9,674 
9,769 
9,820 
9,851 
9,871 
9,884 
9,894 
9,900 
9,905 

9,391 
9,646 
9,750 
9,805 
9,841 
9,861 
9,876 
9,886 
9,894 
9,897 

9,787 
9,882 
9,920 
9,910 
9,952 
9,959 
9,964 
9,967 
9,969 
9,970 
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Abstract  of  the  Discussion. 

Mr.  H.  T.  ADLABD,in  opening  the  discussion,  said  that  the  paper 
was  interesting  for  two  reasons —  first,  because  it  dealt  with  a  very 
practical  subject  on  which  little,  if  an}',  information  could  be  obtained 
from  the  Journal  of  the  Institute;  and  secondly,  because  it  introduced 
to  their  notice  a  further  development  and  refinement  in  the  construc- 
tion of  what  was  known  as  the  "Model  OtHce."  Several  pajDers  had 
been  read  before  the  Institute,  describing  the  various  general  methods 
of  classifying  policies  for  valuation  purposes,  but  none  of  them  dealt 
with  the  different  ways  in  which  any  one  of  those  methods  could  be 
brought  into  practice.  The  paper  naturally  divided  itself  into  three 
parts:  (1)  the  construction  of  the  Model  Office;  (2)  the  consideration 
of  the  various  groupings,  and  the  valuation  formula  for  each ;  (3)  a 
comparison  of  the  results  obtained  by  an  H'*^  3  per-eent  valuation  of 
the  Model  Office  by  means  of  the  various  groupings.  With  regard 
to  the  construction  of  the  Model  Office,  as  the  relative  results  of 
valuations  by  means  of  the  various  methods  of  grouping  emjjloyed  in 
the  paper  depended  entirely  upon  the  way  in  which  the  dates  of  birth 
and  entry  were  distributed  over  the  year,  it  was  necessary  to  make 
some  modifications  in  the  Model  Office  as  constructed  by  Mr.  King, 
who  had  assumed  that  all  policies  were  effected  on  the  1  January,  and 
at  an  exact  age,  and  that  the  terminations  in  the  first  half  of  the 
calendar  year  of  entry  Avere  equal  to  those  in  the  second  half. 
Mr.  Fraser  used  the  same  data  as  Mr.  King,  namely,  the  Twenty 
Offices'  Experience  ;  but  in  order  to  obtain  the  number  existing  at 
the  end  of  the  calendar  year  of  entry  he  subtracted  the  actual 
terminations  from  the  number  of  entrants,  and  then  reduced  the 
radix  at  each  age  of  entry,  so  that  all  the  figures,  except  the  number 
of  entrants  at  each  age,  were  the  same  as  Mr.  King's,  but  the 
column  headed  "Age  at  entry  a^"  in  Mr.  King's  table,  was  headed 
"Age  at  entry  x  to  ^r  +  l"  in  Mr.  Fraser's  table.  In  order  to  decide 
how  the  dates  of  birth  and  entry  should  be  distributed  over  the  year, 
Mr.  Fraser  had  constructed  Table  2,  which  showed  out  of  17,174 
policies  in  an  actual  company  the  number  effected  in  each  month, 
subdivided  according  to  the  number  of  months  to  run  until 
the  next  birthday.  Mr.  Fraser's  Model  Office  might  therefore 
be  described  as  a  company  in  which  {a)  the  flow  of  new 
business  was  constant;  (J)  the  entrants  were  grouped  as  they 
were  in  the  Twenty  Offices,  and  were  all  assured  for  the  same 
amount ;  (c)  the  dates  of  birth  and  entry  were  distributed  as  in 
the  actual  company  selected ;  {d)  no  reversionary  bonuses  were 
declared.  Before  assuming  that  the  relative  results  of  valuing  any 
particular  office  by  the  various  groupings  would  be  the  same  as  those 
shown  in  the  paper,  it  would  be  necessary  to  ascertain  to  what  extent 
the  Model  Office  represented  the  office  in  question.  For  example,  the 
office  on  whose  experience  the  figures  in  the  paper  were  based,  quoted 
premiums  for  every  half-age,  a  fact  which  was  reflected  in  Table  2 
by  the  existence  of  two  maximum  points  in  the  number  of  entrants, 
one  six  months  before  the  next  birthday,  and  the  other  just  before  the 
birthday,  so  that  it  was  probable  that  the  average  time  which  elapsed 
between  the  date  of  the  entry  and  the  next  birthday  would  be  greater 
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than  it  would  be  in  the  case  of  an  office  quoting  premiums  only  as 
"  age  next  birthday."  The  effect  of  this  would  be  that  the  difference 
between  the  results  of  valuations  by  grou^nng  according  to  "age  at 
entry  next  birthday"  and  "exact  ages"  respectively,  would  be  less 
in  the  case  of  the  latter  office,  than  that  shown  in  the  paper.  He  did 
not  suppose  that  in  the  majority  of  cases  this  difference  would  be  of 
any  practical  importance,  but  still  he  thought  it  was  a  point  which 
should  not  be  lost  sight  of.  Allowance  could  easily  be  made  for 
reversionary  bonuses,  if  thought  necessary,  by  means  of  Table  10 
in  Air.  King's  recent  paper  on  "  The  Comparative  Keserves  of  Life 
Assurance  Companies  "  {J. I. A.,  xxxvii,  474),  in  which  he  gave 
reversionary  bonuses  for  his  Model  Office  grouped  according  to  ages 
attained.  With  regard  to  the  groupings  and  valuation  formulas,  it 
appeared  from  Table  2  that  the  average  date  of  entry  was  "382  of 
a  year  from  the  end  of  the  calendar  year,  and  the  average  interval 
between  entry  and  next  birthday  was  '321  of  a  year,  and  he  would 
like  to  draw  attention  to  the  exceedingly  neat  way  in  which  those 
figures  were  used  to  obtain  the  "Exact  Valuation  Formula"  on  p.  392. 
Table  4  was  also  very  ingenious ;  it  was  the  same  as  Table  2,  except 
that  it  was  thrown  into  such  form  that  by  means  of  a  super-imposed 
diagram  the  policies  were  automatically  divided  into  eight  different 
classes  according  to  (a)  the  dates  of  entry ;  (b)  the  intervals  between 
entry  and  next  birthday  ;  (c)  the  dates  of  next  birthday  ;  and  from 
these  eight  classes,  and  combinations  of  them,  the  policies  could  easily 
be  grouped  in  any  of  the  fifteen  ways  scheduled  in  Table  G,  and 
the  valuation  formulas  could  easily  be  deduced.  With  regard  to  the 
valuation  results,  when  they  came  to  the  question  of  comparing  the 
results  in  Table  9,  if  the  question  was,  "When  valuing  by  the 
H^'  Table,  which  method  of  grouping  gave  a  result  nearest  to  that 
given  by  Method  1"?  he  quite  agreed  with  all  the  conclusions 
arrived  at  in  the  paper.  But  if  the  question  was,  "  When  valuing  by 
the  H^'  Table,  which  method  of  grouping  gave  the  most  accurate 
result"?  he  thought  it  quite  possible  that  the  answer  should  be 
different,  for  to  his  mind  it  seemed  probable  than  the  figures  in  Table  9 
against  Method  1  were  not  the  most  strictly  accurate  reserves  in 
the  table.  In  the  first  place,  he  would  like  to  point  out  that  in 
order  to  get  a  perfectly  accurate  valuation  as  a  standard,  it  was 
necessary,  not  only  to  make  use  of  the  "Exact  Valuation  Formula  " 
given  on  p.  392,  but  also  to  employ  values  of  t^x  and  Pa;  derived  from 
a  mortality  table  constructed  on  the  exact  age  and  exact  duration 
method,  that  was  to  say,  ^Vj.  must  be  the  value  of  a  policy  taken  out 
at  exact  age  x,  and  which  liad  been  in  force  exactly  n  years,  for  the 
coefficients  in  the  formula  on  p.  392  were  only  correct  on  that 
assumption.  That  was  not  the  case  in  the  H^'  Table,  the  average 
duration  in  the  year  of  entry  being  overstated  by  30  per-cent,  if 
Table  2  represented  the  Twenty  Offices  with  any  degree  of 
accuracy,  and,  as  pointed  out  by  Mr.  Whittall  in  his  paper  on  "  The 
Methods  of  Deducing  the  Kate" of  Mortality  "  {J. LA.,  xxxi,  p.  161), 
the  net  result  of  the  method  being  to  entirely  lose  touch  with  the 
actual  age,  and  with  the  year  of  assurance  also.  To  explain  what  he 
meant  further,  let  them  suppose  that  a  mortality  table  was  constructed 
from  the  H^  data  by  the  exact  age  and  the  exact  duration  method, 

2  G  2 
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and  the  Model  Office  valued  by  it  at  3  per-cent  by  Method  1  with 
both  adjustments,  and  then  let  them  suppose  that  the  result,  as 
compared  witli  the  results  in  the  last  column  of  Table  9,  would  be 
10,000  zb  K.  Then  it  seemed  to  him,  that  when  they  were  valuing 
by  the  H^^  Table  and  3  per-cent,  themetliodof  grouping  which  would 
give  them  the  most  accurate  result  was  that  method  which  in  the  last 
column  of  Table  9  gave  the  figure  nearest  to  10,000  ±  K.  Of  course 
it  would  be  impossible  to  construct  a  mortality  table  on  the  exact 
duration  method  from  the  H^^  data,  but  he  thought  that  Dr.  Sprague's 
select  tables  gave  them  a  very  fair  approximation  to  such  a  table.  If 
the  Model  Office  was  valued  by  those  tables  and  3  per-cent  by 
Method  1  the  value  of  K  would  be  found  to  var\'  from  +1,378  for 
an  office  5  years  old  to  +85  for  an  office  50  3'ears  old.  From  an 
examination  of  the  figures  in  the  last  column  of  Table  9,  it  would 
therefore  appear  that  when  valuing  by  the  H^^  Table  at  3  per-cent 
Method  -i  gave  the  most  accurate  result  for  an  old  office,  and  Method  7 
for  an  office  which  had  not  been  established  more  than  about  25 
years.  When  valuing  by  some  other  table  than  the  H'^^  in  which 
different  assumptions  had  been  made,  it  was  probable  that  one  of  the 
other  methods  of  grouping  would  be  found  to  give  the  most  accurate 
result.  For  example,  supposing  they  valued  by  Dr.  Sprague's  select 
tables,  then  on  the  assumption  that  the  results  according  to  the 
various  groupings  would  bear  the  same  pi'oportions  to  one  another  as 
when  valuing  by  the  H^^  Table,  and  that  „V.^.  in  Dr.  Sprague's  table 
represented  the  value  of  a  policy  taken  out  at  exact  age  a  and  which 
had  been  in  force  exactly  n  years  (an  assumption  which  he  thought 
was  sufficiently  accurate  for  all  practical  purposes)  Methods  12  and  14 
would  seem  to  give  the  most  accurate  results.  What  he  wanted  to 
suggest  was,  that  in  order  to  determine  which  method  of  grouping 
would  give  the  most  accurate  result,  it  was  necessary  to  know  what 
mortality  table  was  used  in  the  valuation. 

Mr.  G.  J.  LiDSTOXE  said  that  it  was  probable  that  those  present 
who  were  responsible  for  the  valuations  of  their  offices  must  have 
considered  from  time  to  time  the  points  discussed  in  the  paper,  but  it 
was  a  very  happy  idea  of  Mi-.  Fraser's  to  reduce  all  these  methods  to 
the  common  denominator  of  the  Model  Office.  To  students  in 
particular  this  placed  the  matter  in  a  much  clearer  light  than  any 
merely  theoretical  considerations  could  do.  As  Mr.  Adlard  had  stated, 
one  of  the  first  things  that  occurred  to  one  in  reading  the  paper  was, 
that  the  author  had  been  forced  to  use  facts  taken  from  an  individual 
office,  and  it  was  important  to  consider  how  far  the  results  agreed 
with  those  of  offices  in  general.  Since  the  paper  had  been  written  the 
figures  contained  in  the  last  volume  of  the  Institute  and  Faculty 
Mortality  Experience  had  been  published,  which  enabled  one  to  test 
the  point.  In  Mr.  Ackland's  contribution  to  the  volume  would  he 
found  a  statement  dealing  with  four  blocks  of  ten  thousand  policies 
each,  showing  how  the  true  age  at  entry  compared  with  the  age  at 
entry  derived  by  the  nearest  age  method ;  and  he  found  that  the 
average  true  age  was  "610  of  a  year  in  excess  of  the  age  last 
birthday,  as  compared  with  '679  in  the  author's  figures  ;  also  that  the 
nearest  age  method  gave  an  error  of  "020  in  excess,  whereas  the  error 
in  Mr.  Fraser's  figures  was  in  the  reverse  direction,  "012  in  defect.    A 
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similar  state  of  things  was  found  in  some  figures  which  Mr.  Whittall 
gave  in  a  paper  some  years  ago  in  reference  to  another  individual 
office  {J. I. A.,  xxxi,  161).  There  the  average  true  age  at  entry  was 
•615  in  excess  of  the  age  last  birthday,  while  the  nearest  age  method 
gave  '629,  showing  an  error,  still  in  excess,  of  •014.  Dr.  Sprague  in 
a  paper  (^tT.I.A.,  xxxi,  205)  gave  some  similar  figures,  showing  an  error 
of  '010,  still  positive.  The  reason  for  the  positive  error  was,  he  thought, 
fairly  simple.  If  those  policies  were  eliminated  which  were  taken  out 
practically  at  the  close  of  the  year  of  age  (as  to  which  no  error  was 
introduced  by  the  nearest  age  method)  there  was  left  a  series  which 
was  distributed  more  or  less  evenly  over  the  year  of  age  ;  but  it  was 
known  that  in  point  of  fact  there  were  more  towards  the  end  than 
towards  the  beginning.  Those  that  occurred  towards  the  end  by  the 
nearest  age  method  were  treated  as  having  attained  the  full  year  of 
age,  and  it  was  therefore  natural  that  the  nearest  age  method  should 
on  the  average  overstate  the  true  age  at  entry.  That  being  so,  they 
had  to  find  the  reason  for  the  author's  figures  showing  the  deviation 
in  the  reverse  direction.  The  reason  was  that  given  by  Mr.  Adlard — 
the  practice  of  the  office  of  accepting  lives  at  half  ages, — and  if  that 
were  looked  closely  into,  it  would  be  found  to  have  the  effect  of 
reversing  the  error.  With  regard  to  the  effect  of  the  nearest  renewal 
date  method,  so  far  as  he  was  aware  there  were  no  published  figures 
dealing  with  offices  in  general.  It  might,  therefore,  be  of  interest  to 
point  to  some  which  he  had  derived  from  his  own  office.  He  had 
occasion  not  long  ago  to  examine  the  whole  of  the  endowment 
assurance  entrants  in  a  given  calendar  year,  comprising  the  considerable 
number  of  nearly  nine  hundred  policies.  He  found  that  the  average 
interval  from  the  first  January  to  the  date  of  entry  was  ^019  of  a  year, 
which  was  almost  exactly  the  same  as  the  author's,  •618  ;  also  that  the 
nearest  renewal  date  method  gave  a  positive  error  of  ■004  as  compared 
with  the  author's  positive  error  of  'OOS,  showing  a  very  satisfactory 
agreement.  The  reason  for  that  positive  error  was,  of  course,  the 
same  in  principle  as  that  which  he  had  already  given  for  the  age  at 
entry,  substituting  the  year  of  entry  for  the  year  of  birth.  The 
author  had  given  an  analysis  of  the  different  methods  of  valuation, 
based  on  the  combination  of  different  policy  values  to  obtain  the  final 
result.  He  (the  speaker)  found  it  gave  rather  a  clearer  view  of  the 
case  to  consider  the  facts  which  they  more  often  dealt  with  in  2:)ractice, 
namely,  the  age  at  entry,  the  proportion  of  net  premium  reserved, 
and  the  valuation  age.  He  had  therefore  prepared  the  following 
table : 
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Table,  shoicing  the  effect  of  the  various  methods  of  grouping  as 
regards  (1)  the  average  assumed  Age  at  Entry ;  (2)  the 
average  assnmed  Duration  ;  (8)  the  average  assumed  Valuation 
Age;  (4)  the  average  reserved  proportion  of  the  net  Annual 
JBremiums. 


(I)  Age  at  Entry 

(■2)  Duration 

(3)  Valuation  Ace 

Proportion 

Method 

(Average  assumed 

Age) 
minus  (Age  Lb.d.) 

(Average  assumed) 

(Average  assumed  Age 
on  Val'iation  Date) 

of  Net 
Annual 

minus  (curtate) 

minvs  (Age  l.b.d.  at 
preceding  anniversary) 

Premiums 
reserved 

1 

•679 

•382 

1061 

•618 

2 

•667 

•382 

1049 

•018 

3 

1-000 

•382 

1382 

•618 

4 

1-000 

■374 

1374 

•626 

5 

1-000 

•000 

1^000 

„ 

6 

1-000 

•500 

1-500 

jj 

7 

1-000 

1^000 

2000 

jj 

8 

i-ooo 

■552 

1^552 

jj 

9 

1-000 

•059 

1^059 

jj 

10 

1-000 

•052 

1^052 

jj 

11 

•552 

•500 

1-052 

jj 

12 

-667 

•374 

1041 

,j 

13 

■667 

•392 

1059 

jj 

14 

•685 

■374 

1059 

15 

•667 

•500 

1167 

" 

It  would  be  seen  that  Methods  12,  13  and  1-1  agreed  very  closely  in 
everv  respect  \Yith  the  "exact"  valuation;  they  agreed  also  in  reserving 
slightly  too  great  a  proportion  of  the  net  premium  income,  which  was 
due  to  the  operation  of  the  nearest  renewal  date  method.  But  in  the 
case  of  Methods  12  and  14-,  the  errors  in  the  ages  tended  to  counteract 
that  error,  Avhile  in  the  case  of  Method  13  both  errors  were  in  the 
same  direction.  If,  however,  the  nearest  age  at  entry  gave,  as  they 
found  it  did  more  usually  in  practice,  an  age  in  excess  of  the  true 
age  at  entry,  then  the  two  errors,  instead  of  being  cumulative,  would 
tend  to  be  counteractive.  In  those  circumstances  he  believed  that 
Method  13,  which  was  certainly  a  verj-  simple  one,  would  be  as 
accurate  as  Methods  12  or  1-1,  in  fact  as  accurate  as  anything  one 
could  possibly  want.  One  advantage  of  Methods  13  and  14  over  12 
was  that  the  valuation  age  was  a  fixed  quantity  ;  and  therefoi-e  if 
there  were  duplicate  policies  on  one  life  they  would  all  be  found 
together  in  one  group,  and  not  distributed  over  two  groups,  as  they 
might  be  with  tlie  other  methods.  That  was  a  small  point,  but  in 
practice  he  believed  it  to  be  a  great  convenience.  Another  smaller 
point  of  interest  which  might  be  meiitioned  was  that  Methods 
12, 13  and  1-4  all  agreed  in  reserving  simply  one  year's  full  net  premium 
for  all  policies  effected  exactly  at  the  close  of  the  valuation  period. 
That  was  a  result  which  might  be  useful  in  practice  if  it  was  desired 
to  rapidly  find  the  reserves  on  such  business.  The  author  had  not 
touched  in  the  paper  on  half-yearly  or  quarterly  premiums,  but  it 
might  be  pointed  out  that  the  nearest  renewal  date  method  could  be 
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employed  very  simply  in  such  cases.  If  they  were  dealing  with 
true  m-\j  premiums,  and  valued  the  m-\j  net  premiums  (P'"'^),  the 

aunuity-value  to  be  employed  was   (^a-\ — proportion  to  next 

renewal  date).  If  the  premiums  were  instalment  premiums  and  the 
annual  net  premiums  were  valued,  the  annuity-value  to  be  employed 
was  («-(-l  — proportion    to  next  renewal  date).     If,  therefore,  that 

proportion  were  treated  as  beinsr  0  or  — ,  whichever  was  the  nearer  to 
^     ^  m 

the  exact  proportion,    they   would  get  on  the   average   exceedingly 

correct   results,    comparing    well    with    those    obtained    for    annual 

premiums  by  the  nearest  anniversary  method. 

Mr.  George  King  thought  he  might  be  allowed  to  express  not 

unpardonable  satisfaction  that  Mr.  Fraser  had  been  able  to  make  use 

of  his  (Mr.  King's)  work  of  twenty-seven  years  ago.     He  was  very 

glad  to   find   that,   even   at   the    present   period,    and   for    purposes 

altogether  apart  from  those  for  which  he  did  the  work,  it  had  proved 

useful.     He  wished,  however,  at  the  very  outset  to  make  a  disclaimer. 

The  author  gave  him  more  credit  than  was  his  due,  because  he  spoke 

of  him  as  having  devised  the  Model  Office,  whereas  it  was  Mr.  Manly 

who  did  that  work.     He  (Mr.  King)  improved  upon  it  by  bringing 

in  actual  facts  as  the  material  for  building  the  Model  Office,  whereas 

Mr.  Manly  had,  to  a  certain  extent,  gone  by  pure  assumption.     It 

was  that  change  which  had  made  the  Model  Office  such  a  very  useful 

instrument,  but  Mr.  Manly  was  the  first  to  conceive  the  idea.     In 

various  parts  of  the  paper  the  author  had  referred  to  adjustments, 

but   it   was    well   known  that    he   (Mr.   King)    did  not   make    any 

adjustments  in  the  valuations  of  his  Model  Office,  for  two  reasons. 

In  the  first  place,  twenty-seven  years  ago  adjustments  were  not  so 

necessary  as  now,  owing  to  the  great  change  that  had  taken  place 

during  that  period  in  life  assurance  business.     In  those  former  days 

they  had  not  the  great  influx  of  policies  at  the  end  of  the  year,  and 

had   therefore  very  much    more   nearly   a   uniform   distribution    of 

entrants.     At  that  time  also  it  was  not  the  custom  to  pay  claims 

without  discount  immediately  on  proof  of  death,  so  that  an  adjustment 

for  immediate  payment  of  claims  was  not  required.     When,  only  the 

other  day,  he  brought  the  Model  Office  up  to  date  he  again  refrained 

from  putting  in  any  adjustments,  for  the  reason  that  ratios  only  were 

what  were  required  for  the  purpose  in  view,  and  the  adjustments 

practically  disappeared  when  ratios  were  used.     He  was  very  pleased 

with  the  investigation  the  author  had  given  of  the  age  incidence  of 

new  entrants,  and    Mr.  Lidstone's   additions   to   the   enquiry  were 

extremely   valuable.     He    himself,    at    different    times,    had   made 

investigations  into  that  point,  because  it  was  an  important  one  in 

dealing  with  valuations,  and  the  results  he  had  come  to  were  very 

close  indeed  to  those  of  the  author.     Passing  to  Mr.  Fraser's  various 

valuations,  those  that  interested  him  most  were  Nos.  2,  12, 13  and  14. 

With    regard  to  No.  2    and   also  No.  3,  he  would  ask  the  author 

whether  he   was    quite   accurate   in  speaking  of    them    as    methods 

of  grouping.     No.  2 — the  nearest  age  at  entry   and  duration  exact 

— was    the    plan   which   he    thought   was   universally   followed   in 
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America,  but  not  by  grouping.  Every  policy  was  valued  separately 
by  prepared  tables,  interpolated  to  the  nearest  montb  for  the 
policy  value,  and  policies  of  every  kind  were  treated  in  that  way, 
and  the  valuations  run  out  in  detail.  They  also  took  in  America 
the  age  nearest  birthday  for  the  premium  charged,  and  that  was 
the  age  taken  also  in  making  the  valuation,  so  that  one  might  say 
that  No.  2  was  the  American  method,  but  not  of  grouping,  rather 
of  valuation  in  detail.  It  was  satisfactory'  to  find  that  this  method 
gave  results  which  were  so  very  near  exactitude,  and  one's  confidence 
was  confirmed  in  that  method  of  valuation,  although  in  this  country 
it  was  not  very  much  used.  Nos.  12,  13  and  14,  he  thought,  were 
particularly  interesting.  They  gave  the  very  nearest  approximations 
to  the  truth,  and  were  extremely  easy  to  apply  ;  but  No.  13  was  the 
one  he  had  employed,  because  he  thought  it  was  much  better  to  deal 
with  ages  attained  rather  than  with  durations.  Moreover,  as  a  matter 
of  practice,  it  was  much  easier  to  group  ])olicies  in  that  way 
now-a-days  when  the  offices  obtained  the  exact  dates  of  birth  ;  it  was 
also  less  likelj'  to  lead  to  mistakes,  and  therefore  was  the  better  plan. 
No.  14  was  peculiarl}^  interesting  to  him,  because  it  was  founded  on  a 
formula  which  he  had  devised  for  an  entirely  different  purpose,  and  it 
was  satisfactory  to  see  how  a  formula  devised  for  one  purpose  could 
be  used  for  another.  It  was  also  gratifying  to  him  to  find  how  very 
exact  the  results  were,  because  that  proved  that,  for  the  purpose  for 
which  the  formula  was  intended,  it  was  also  exceedingly  accurate. 
Mr.  Ackland  criticized  it  rather  severely  at  one  time — possibly 
theoretically  it  was  open  to  his  attacks,  although  he  did  not  himself 
think  so — but  practically  it  gave  most  exact  results,  as  he  knew  from 
long  experience.  It  made  an  automatic  adjustment  for  the  incidence 
of  policies  coming  in.  It  also  made  a  corresponding  automatic 
adjustment  for  exits,  and  gave  an  automatic  adjustment  for  the  days 
of  grace,  and  for  the  maturing  of  endowment  assurances,  no  matter 
how  the}'  might  mature.  Also,  although  it  was  first  proposed  for  the 
purpose  of  mortality  experience  between  two  valuation  epochs,  it 
applied  with  equal  certainty  to  an  aggregate  table  formed  from  the 
whole  experience  of  an  unlimited  time,  and  it  even  applied  to  select 
tables.  He  had  used  it  for  all  those  purposes,  and  had  found  it  work 
with  extreme  simplicity'  and  great  accuracy,  and  a  formula  of  that 
kind  would  get  rid  of  the  difficulties  that  were  experienced  in 
working  out  the  British  Offices'  experience,  where  the  explanations 
given  of  how  the  days  of  grace  were  dealt  with  certainly  did  not  help 
to  make  matters  clear.  That  explanation  was  confusing,  and  showed 
what  an  amount  of  labour  was  required  when  there  was  not  an 
automatic  formula.  His  own  feeling  was  that  a  formula  of  that  kind 
— there  were  others  that  did  as  well — would  be  better  than  the  nearest 
duration  method  used  by  the  Joint  Committee ;  for  instance,  that 
which  Dr.  Sprague  had  called  the  final  age  method,  as  distinguished 
from  duration.  With  regard  to  No.  5,  the  Institute  method,  it 
showed  by  no  means  a  very  close  approximation  ;  in  fact,  it  understated 
the  reserves,  but  that  method  when  it  was  fi^rst  adopted  worked  very 
much  more  accurately  than  at  the  present  day.  It  fitted  into  the 
methods  of  business  of  that  period,  although  it  did  not  fit  into 
the  present  methods  of  business,  and  therefore  he  did  not  think  they 
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should  pass  a  severe  judgment  on  it  merely  because  it  gave  results 
that  were  now  found  not  to  be  very  near  the  truth.  At  the  time  it 
was  adopted  it  was  a  veiy  good  method,  but  it  was  one  of  the  examples 
of  how  actuaries  must  keep  up  to  date,  watch  the  course  of  business, 
and  not  rely  im2:)licitly  on  a  formula  without  from  time  to  time 
examining  it.  In  conclusion,  he  Avished  to  say  that  there  must  have 
been  an  enormous  amount  of  work  bestowed  on  the  paj^er.  No  one 
who  had  not  undertaken  similar  labour  knew  what  it  involved,  and  he 
thought  the  members  of  the  Institute  should  heartily  thank 
Mr.  Fraser  for  what  he  had  done. 

Mr.  K.  ToDiiUNTEii  said  that  the  importance  of  the  assumptions 
made  in  regard  to  the  valuation  age,  and  the  age  at  entry  in  group 
valuations  of  whole-life  policies,  had,  he  supj^osed,  always  been 
recognized.  Mr.  King,  in  particular,  had  directed  attention  to  it  in 
his  paper  on  the  subject  of  legislation  afl'ecting  life  assurance 
companies  {J. I. A.,  xxix,  481).  In  that  paper  Mr.  King  urged 
that  in  the  event  of  any  changes  being  made  in  the  requirements 
of  the  Board  of  Trade,  one  of  the  most  important  was  that 
the  companies  should  state  in  their  answers  under  Schedule  5  the 
assumptions  they  had  made  with  regard  to  those  two  points — the  age 
at  entry  and  the  valuation  age  ;  and,  as  a  matter  of  fact,  this  was 
asked  for  by  some  of  the  Colonial  Acts.  I3ut  although  the  importance 
of  these  assumptions  had  been  recognized,  he  doubted  whether  the 
extent  to  which  they  afl'ected  the  results  had  been  generally  realized. 
That,  he  thought,  was  perhaps  the  chief  value  of  Mr.  Eraser's  paper, 
that  it  drew  attention  to  the  very  cohsiderable  relative  difi'erences 
which  the  adoption  of  different  assumptions  as  to  the  age  at  entry 
and  the  valuation  age  brought  out,  rather  than  that  it  indicated 
the  most  accurate  method  of  obtaining  a  close  approximation 
to  the  result  of  an  individual  net  premium  valuation.  With 
reference  to  the  method  of  procedure  adopted  in  the  paper,  there 
was  one  question  which  he  would  like  to  put  to  the  author,  namely, 
whether  it  was  strictly  accurate  to  apply,  as  he  had  done,  the  two 
percentages  "321  and  '679  to  the  business  of  the  two  halves  of  the 
year  separately.  As  a  matter  of  fact,  in  regard  to  tlie  business 
transacted  in  the  first  half  of  the  year,  the  age  next  birthday  was  the 
most  influential  factor ;  in  regard  to  the  business  effected  in  the 
second  half  of  the  year,  the  bonus  had  more  influence.  Consequently 
it  would  be  found  that  the  difference  between  the  date  of  entj-y  and 
the  date  of  next  birthday  was  less  in  the  first  half  of  the  year  than  it 
was  in  the  second,  and  therefore  it  seemed  to  him  that  different 
factors  should  be  used  to  distribute  the  business  of  the  two  halves  of 
the  year,  with  the  result  that  the  two  end  terms  in  the  author's 
formula  for  the  valuation  of  the  Model  Oflice  would  be  reduced  in 
amount  as  compared  with  the  middle  term.  Then  there  were  the 
results  of  the  paper,  u];on  which  he  wished  to  say  a  word. 
He  gathered  that  Mr.  Lidstone  and  Mr.  King  were  agreed  in 
holding  that  Method  13  was  to  be  preferred  to  Methods  12  and  14. 
In  that  view  he  would  certainly  concur.  There  seemed  very 
little  to  choose  between  the  three  in  point  of  results,  but  in 
point  of  convenience  Method  13  was  superior  to  Methods  12  and  14. 
There  was  another  practical  consideration  besides  that  mentioned  by 
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Mr.  Lidstone,  namely,  that  when  the  policies  were  classified  it  was 
not  solely  for  valuation — there  were  other  purposes  for  which  the 
classification  was  used,  such  as  the  calculation  of  the  expected  death 
strain,  and  for  that  purpose  it  must  certainly  be  better  to  have  th.e 
policies  scheduled  at  the  nearest  attained  age.  He  noticed  that  while 
there  had  been  some  discussion  as  to  the  relative  merits  of  Methods 
12,  13  and  14,  no  one  had  ventured  to  put  in  a  plea  for  No.  9, 
although,  as  a  matter  of  fact,  it  was  a  method  which  was  used  by  a 
verj'  considerable  number  of  offices.  Notwithstanding  the  relatively 
weak  reserves  which,  according  to  Mr.  Eraser's  table,  it  brought  out, 
lie  thought  there  was  something  to  be  said  in  its  defence.  If  the 
sole  object  were  to  attain  the  closest  possible  approximation  to  a  net 
premium  valuation,  he  was  quite  prepared  to  admit  that  No.  13  was 
much  to  be  preferred,  but  there  might  be  other  considerations  tobe  taken 
into  account.  After  all,  what  the  actuary  had  to  do  in  a  valuation 
was  to  value  liabilities  and  assets,  and  it  was  surely  incorrect  fi'om  a 
practical  point  of  view,  -when  a  man  effected  a  policy  at  the 
beginning  of  a  year  at  a  premium  of  £3  per-cent,  and  effected 
another  policy  towards  the  end  of  the  year  at  the  same  premium,  to 
produce  two  different  liabilities  under  the  two  policies,  apart  from 
the  difference  in  the  proportion  of  the  current  year's  premium  to  be 
reserved.  There  was  no  great  objection  to  doing  so,  but  on  the 
other  hand  he  could  see  no  special  reason  for  the  course.  The  net 
premium  was  not  entirely  unconnected,  he  thought,  with  the  premimn 
actually  payable.  The  advantage  he  saw  in  Method  9  was  that  they 
took  as  their  net  premium  the  net  premium  corresponding  to  the 
premium  actually  payable  at  the  age  at  which  the  assured  was 
supposed  to  enter,  and  then,  having  taken  that  as  the  future  premium 
receivable,  proceeded  to  value  the  policy  by  a  method  which  gave  the 
best  approximation.  Probably  Mr.  Fraser's  figures  over-estimated  to 
a  certain  extent  the  defect  brought  out  by  that  method  of  valuation. 
It  had  been  shown  that,  owing  to  the  practice  of  the  office  from 
which  the  statistics  were  taken,  the  interval  between  the  average  date 
at  which  the  policy  was  effected  and  the  date  of  the  next  birthday 
"was  greater  than  it  would  be  in  many  offices.  If  they  turned  to  the 
author's  comparison  between  Method  9  and  Method  13,  it  would  be 
found  that  Method  9  was  derived  from  Method  13  by  increasing  the 
age  at  entry  by  one  year  and  diminishing  the  duration  by  one  year  in 
the  case  of  "SSS  of  the  policies,  this  being  the  proportion  of  the 
policies  for  which  the  interval  between  the  date  at  which  the  policy 
was  effected  and  the  date  of  the  next  birthday  exceeded  six  months. 
He  doubted  whether  in  modern  business  that  interval  was  so  great  as 
•333.  The  practice  of  the  author's  office  tended  to  increase  the 
interval,  and  the  fact  that  his  experience  was  spread  over  a  very  long 
period  would  have  a  similar  effect.  The  interval  had  probably  for 
many  j-ears  tended  to  become  less :  people  were  induced  more  and 
more  to  effect  policies  just  before  their  birthdays  :  proposals  were 
even  dated  back  quite  frequently  a  few  days  or  a  month,  or  it  might 
be  a  couple  of  months,  to  the  last  birthday,  so  that  his  own  impres- 
sion was  that  the  real  difference  in,  at  any  rate,  the  majority  of 
offices,  between  the  results  brought  out  by  Method  9  and  Method  13, 
would  not  be  so  great  as  it  appeared  in  the  tables.     He  did  not  wish 
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to  advocate  anything  that  was  not  strictly  correct  in  the  way  of 
valuation,  but  he  thought  it  was  undesirable  that  they  should  be 
frightened  away  from  a  system  of  valuation  which  had  great 
advantages,  and  certain  practical  merits,  namely,  that  it  did  recognize 
some  connection  between  the  net  premium  and  the  premium  actually 
payable,  simply  because  it  brought  out  a  defect  in  reserve,  which  was 
possibly  considerably  over-estimated  by  the  nature  of  the  statistics 
upon  which  the  paper  was  based. 

Mr.  Ki>'Ct  asked  Mr.  Todhunter  whether  the  effect  of  Method  9 
was  not  to  divide  at  the  first  distribution  all  the  little  gain  from 
charging  the  premium  at  the  next  birthday,  instead  of  letting  it  flow 
from  time  to  time  into  the  profit  fund  by  instalments,  as  it  was 
paid  in  ? 

Mr.  ToDHr>'TEE  said  he  would  like  time  to  consider  the  question, 
but  suggested  that  whether  this  were  so  or  not  would  depend  a  good 
deal  upon  the  proportion  of  the  premium  reserved  for  the  current 
year. 

Mr.  R.4.LPH  PmcE  Hakdt  remarked  that,  although  it  was  many 
years  since  he  ceased  to  concern  himself  with  the  minor  differences 
arising  fi'om  the  various  methods  of  grouping  whole  term  assurances, 
having  for  long  recognized  that  the  results  the  most  approved 
systems  of  classification  brought  out  were  merely  relative,  and  rather 
indicatory  than  exact  measures  of  the  absolute  truth,  yet  he  could 
well  understand  that  to  many,  whose  opportunities  of  observation 
occurred  only  at  distant  intervals,  such  a  series  of  numerical  contrasts 
as  were  before  them  must  prove  of  great  interest.  The  analysis  of 
the  composing  items  of  the  groups,  by  means  of  the  triangular 
arrangement,  would  be  found  peculiarly  instructive  to  students. 
Before  proceeding  to  discuss  the  results  presented,  he  wished  to  clear 
the  ground  upon  two  points  which  had  been  incidentally  raised.  Xo 
statistics  respecting  the  distribution  of  assurances,  according  to  the 
months  of  entry  and  birth,  had  hitherto  been  available  as  a  basis  of 
comparison,  and  Mr.  Fraser's  were  the  first,  to  his  knowledge,  that 
had  been  published.  He  (Mr.  Hardy)  was  in  possession  of  a  similar 
series,  but  based  upon  endowment  assurances  only.  Again,  while  he 
was  by  no  means  sure  that  Mr.  Fraser's  suggested  amendment  upon 
the  numbers  brought  to  entrance  in  the  Model  Office  was  well 
founded,  or  would  affect  the  ultimate  results,  he  thought  that  all 
users  of  the  test  should  always  bear  in  mind  that  some  assumptions 
were  necessary  in  establishing  a  basis,  and  that  Mr.  King's  broad 
intentions  should  be  regarded,  and  his  repeated  cautions  not  forgotten. 
While  gently  demurring  to  Mr.  Fraser's  description  of  his  standard 
as  an  "  exact  valuation  " — such  an  epithet  being  always  of  doubtful 
validity  in  any  matter  involving  probabilities  and  a  good  deal  of 
unverified  data,  and  one  scarcely  applicable  to  a  case  that  was  based 
upon  a  distribution  of  risks  obtained  from  the  experience  of  a  single 
source — he  was  prepared  to  accept  it  as  representing  a  defensible 
method,  and  as  of  some  metrological  value.  But  he  thought  that,  if 
a  standard  for  comparison  had  to  be  taken,  such  should  rather  be  one 
resulting  from  the  valuation  of  the  contracts  seriatim,  according  to 
the  old-fashioned  individual  method.  So  far  as  the  present  figures 
were  concerned   (except  those  arising  from  Method   7,  which  were 
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evidently  inserted  for  symmetry  only),  and  speaking  solely  from  the 
practical  point  of  view,  he  did  not  see  that  any  single  set  could 
specially  claim  preference,  to  the  rigid  exclusion  of  the  others. 
Indeed,  he  went  so  far  as  to  say  that,  if  in  any  valuation  any 
actuary  got  so  close  to  the  real  liability  as  to  be  out  only  by  the 
small  diSerences  shown  in  the  paper,  he  might  be  sincerely  con- 
gratulated upon  his  exceptional  good  fortune  and  skill,  and  might 
safely  dismiss  all  hypercritical  comments.  Before  he  sat  down  he 
wished  to  revert  to  l)r.  Karup's  method  of  grouping.*  That  method, 
which  but  few  in  the  room  ever  saw  actually  at  work,  though  it  was 
in  general  use  when  he  entered  life,  had  in  its  scope  and  results  a  great 
deal  to  recommend  it.  Karup's  letter  to  the  Insurance  llecord  oi  the 
2G  May  1S71,  was  far  from  clearly  written,  and  hence  it  probably 
escaped  general  notice.  Though  he  (Karup)  had  no  claim  to  the  merit 
of  inventing  the  general  method,  yet  he  there  showed,  what  was  up 
to  then  unknown,  that,  by  the  help  of  two  additional  columns  on 
the  sheets,  the  advantages  of  a  common  age  classification  could  be 
retained,  while  the  results  produced  were  identical  with  those  of  the 
ungrouped  seriatim  valuation.  To  his  mind,  that  method  was  the 
only  one  by  which  they  could  make  sure  that  a  proper  reserve  had 
been  made  for  the  contracts  effected  just  before  the  close  of  the  books, 
and  further,  one  that  fully  protected  the  reserve  in  the  case  of  the 
half-yearly  and  quarterly  premiums.  It  was  known  that  some 
companies  adopted  the  very  questionable  practice  of  taking  credit  as  an 
asset  for  the  uncollected  instalments.  That  treatment  was  justifiable 
only  where  the  account  had  been  debited  with  the  full  premium, 
which,  in  some  cases,  to  his  knowledge,  certainly  had  not  been  done. 
He  could  only  add  that  he  had  personally  tried  Karup's  method  in  the 
case  of  a  large  number  of  endowment  assurances,  and  found  that  it 
worked  with  great  facility  and  with  most  satisfactory  results. 

Mr.  S.  G.  Waknek,  in  closing  the  discussion,  said  that  one  point 
upon  which  they  were  unanimous  was  that  they  cordially  welcomed 
Mr.  Fraser  amongst  them  as  a  new  contributor,  who  had  taken  up 
a  practical  subject  which  had  not  been  worked  out  thoroughly  before, 
and  had  devoted  a  large  amount  of  laborious  work  to  its  elucidation. 
It  was  a  subject  that  came  before  them  in  their  daily  experience,  and 
therefore  they  could  not  give  too  careful  study  to  an  attempt  to 
bring  it  before  the  Institute  in  a  scientific  and  exhaustive  way.  The 
paper  opened  with  a  very  clear  statement  of  the  problem,  and  an 
admirably  ingenious  investigation  of  formulas.  Then  followed  what 
the  author  truly  described  as  a  serious  difficulty.  The  problem  could 
be  easily  and  clearly  stated,  but  when  a  statistical  standard  was 
required  by  which  the  various  questions  as  to  the  distribution  of 
policies  throughout  the  policy  year,  the  financial  year,  and  the  year 
of  age  could  be  determined,  no  truly  representative  statistics — no 
"  universal "  statistics,  in  the  sense  in  which  that  term  might  be 
applied  to  the  mortality  experience  of  the  combined  offices — were 
available,  and  therefore  all  that  could  be  done  was  to  take  an 
individual  instance,  and  make  that  a  standard.      Then,  of  com-se, 

*  This   method   is  explained   in   an   actuarial   note   which   follows   this 
discussion. — Ed.  J. I. A. 
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the  question  immediately  arose  how  far  the  results  of  the  whole 
paper  were  affected  by  such  an  inevitable  circumstance,  because  they 
were  dealing  with  large  figures  and  comparatively  small  percentages 
of  difference,  and  in  doing  so  it  was  quite  possible  that  comparatively 
slight  variations  in  the  standard  would  materially  affect  the  results. 
Taking  the  figures  employed,  as  exhibited  in  Mr.  Eraser's  Table  2,  it 
was  seen  that  they  pos-^^essed  certain  marked  and  striking  charac- 
teristics. They  undoubtedly  represented  a  progressive  business,  carried 
on  under  present-day  conditions.  Obviously,  however,  their  distinctive 
features,  being  individual  and  not  univer.sal,  might  not  occur  in  the 
experience  of  another  office,  and  therefore  the  only  way  of  arriving 
in  any  given  case  at  similar  exactitude  would  be  to  ascertain  what 
the  actual  conditions  were,  make  a  single  policy  valuation,  or  an 
approximation  thereto  by  the  formulas  given  in  the  paper,  and  frame 
a  standard  accordingly.  Until  that  was  done  they  could  not  really 
tell  how  far  in  any  individual  case  figures  like  those  given  could  be 
implicitly  relied  upon.  The  only  other  suggestion  with  which  he 
would  trouble  the  meeting  was  in  regard  to  the  general  summary  of 
results  in  Table  9.  There,  importance  was  attached  to  two  adjust- 
ments— that  for  premiums  and  that  for  claims — and  the  facts  were 
set  out  in  each  case,  without  either  of  those  adjustments,  with  one  of 
them  only,  and  with  both.  He  did  not  know  how  far  the  labour 
expended  in  some  of  those  directions  was  likely  to  justify  itself  in 
practical  results.  He  should  imagine,  for  instance,  that  the  principle 
of  claim  adjustment,  which  stood  quite  apart  from  the  main  question 
of  the  paper,  was  now  so  fully  admitted  and  generally  practised,  and 
in  any  case  the  result  of  dispensing  with  it  was  so  easily  ascertained, 
that  the  inclusion  in  the  table  of  a  column  omitting  that  adjustment 
was  perhaps  its  least  necessary  feature.  Personally,  he  found  it  most 
useful  to  look  at  the  column  headed  "  With  both  adjustments",  and 
to  compare  the  results  there  with  the  standard  results.  When  that 
was  done,  it  was  found  that  the  variations,  although  they  had  truly 
been  described  as  rather  larger  than  were  expected,  and  in  some  cases 
a  little  startling,  were  considerably  diminished.  He  thought  in  only 
three  cases — those  of  Methods  5,  9  and  10 — did  the  result  fall  below 
what  was  set  up  as  the  standard.  In  all  the  other  cases,  as  far  as  he 
could  see,  the  reserve  brought  out  was  in  advance  of  the  standard. 
It  was  necessary  to  bear  such  considerations  in  mind  when  readinsr 
the  paper  and  studying  the  figures,  chiefly  on  the  ground  which  he 
had  already  ventured  to  state,  that  they  were  dealing  with  rather 
minute,  although  very  important,  points,  and  with  rather  small 
percentages  of  difference  shown  on  fairly  large  figures ;  in  which 
case  a  little  variation  this  way  or  that  in  the  instrument  of  operation 
might  make  a  considerable  difference  in  the  result. 

The  President  (Mr.  W.  Hughes)  said  that  reference  had  been 
made  to  what  might  have  happened  if  the  paper  had  been  written 
twenty  years  ago.  It  was  almost  to  be  wished  that  it  had  been  then 
written.  Certainly  its  usefulness  now  was  less  than  it  would  then 
have  been,  in  consequence  of  the  very  great  influx  of  endowment 
assurances,  which  threatened  almost  to  subm.erge  the  whole-life  classe.--. 
He  asked  the  members  to  accord  a  heaity  vote  of  thanks  to  Mr.  Fraser 
for  his  interesting  and  instructive  paper. 
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The  resolution  was  carried  with  acclamation. 

Mr.  Feaser,  in  repl}',  thanked  the  members  for  the  exceedingly 
kind  manner  in  which  they  bad  received  bis  paper,  and  for  tbe  friendly 
tone  of  their  criticisms.  In  reply  to  one  or  two  general  points,  he 
realized  that  tbe  data  which  be  was  using  for  the  purpose  of  comparing 
the  groupings  could  not  be  universally  applicable,  but  be  had  practically 
no  choice  in  the  matter;  there  were  no  general  data  available,  and  be 
was  very  fortunate,  be  thought,  in  being  able  to  furnish  data  based 
on  a  sufficiently  large  number  of  policies.  Mr.  Adlard  bad  made  some 
interesting  observations  on  tbe  most  accurate  method  of  employing 
the  H^  Experience  in  a  Valuation.  Such  a  question  as  that  had  been 
expressly  excluded  from  consideration  in  the  paper,  but  it  might 
be  pointed  out  that  we  used  (say)  the  H^^  Table,  and  not  the 
H^'^  Experience,  in  our  Valuations ;  tbe  Table  (whether  deduced 
accurately  or  not  from  the  original  data)  was  a  fixed  datum,  and  its 
precise  relation  to  the  original  experience  could  not  in  any  way  affect 
the  methods  and  process  of  Valuation.  It  had  been  suggested  that 
the  paper  would  have  been  of  greater  use  if  it  had  been  written 
twenty  years  ago,  but  he  ventured,  with  all  deference,  to  differ  from 
that  view.  Twenty  years  ago  actuaries  w^ere  pre-occupied  with  the 
more  important  questions  involved  in  the  transition  to  a  more  stringent 
Mortality  Table  and  a  lower  rate  of  interest.  At  tbe  present  time, 
when  a  very  satisfactory  position  had  been  generally  attained  in  regard 
to  these  points,  and  when  tbe  publication  of  tbe  British  Offices  Tables 
was  found  not  to  involve  any  serious  additions  to  their  estimates  of 
the  liabilities  under  life  assurance  contracts,  it  was  possible  that  in  some 
cases  actuaries  might  consider  that  the  opportunit}'  was  favourable 
for  strengthening  the  minor  elements  of  tbe  valuation,  such  as  the 
method  of  grouping  adopted,  and  be  should  be  glad  to  think  that 
his  paper  might  be  found  to  be  of  use  in  considering  such  questions. 
In  reply  to  Mr.  Todhunter's  query  as  to  whether  it  was  strictly 
accurate  to  assume  that  tbe  difference  between  tbe  date  of  entry  and 
the  date  of  next  birthday  was  the  same  for  policies  effected  in  the 
first  half  of  the  year  as  for  those  effected  in  the  second,  be  mentioned 
that  tbe  difference  expressed  as  a  decimal  of  a  year  was  identical  to 
three  decimal  places  for  the  two  halves  of  tbe  year.  He  was  very 
much  interested  in  Mr.  Hardy's  reference  to  Dr.  Karup's  letter 
which  appeared  in  tbe  Insurance  Hecord  in  1871.  He  thought  that 
letter  of  Dr.  Karup  should  certainly  be  resuscitated ;  and  if  it  were 
put  in  a  somewhat  clearer  form — because  the  letter  had  been 
dreadfully  mangled  by  the  printers — it  would  appeal  to  actuaries  as  a 
most  interesting  method,  and  one  that  might  be  put  to  practical  use. 
Although  authoritative  opinions  bad  been  expressed  in  favour  of  his 
(the  author's)  Method  13  as  the  best  method  of  grouping,  he 
remained  of  the  opinions  expressed  in  the  paper.  He  thought  that 
duration  was  decidedly  the  most  important  element  in  the  valuation, 
and  Method  12,  which  dealt  with  the  nearest  durations,  for  that 
reason  was  the  one  that  he  still  preferred  in  spite  of  tbe  authorities 
aarainst  him. 
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ACTUARIAL     NOTE. 


Dr.  Johannes  Karup's  Formula  for  valuing  Policies  in  groups 
according  to  Exact  Duration. 

±  HE  readers  of  the  Journal  \\\\\,  no  doubt^  welcome  a  reproduction 
of  the  formula  of  Dr.  Karup,  which  was  referred  to,  with 
deserved  appreciation,  by  Mr.  K.  P.  Hardy  in  the  discussion  on 
]\Ir.  Fraser's  paper. 

The  formula  was  given  to  the  world  in  a  letter  in  the 
Insurance  Record  of  26  May  1871,  now  long  out  of  print,  and,  so 
far  as  we  know,  has  never  aj)peared  elsewhere.  The  notation  was 
somewhat  difficult  and  obscure,  and,  the  author  apparently  not 
having  had  an  opportunity  of  revising  the  proofs,  there  were  so 
many  misprints  as  to  render  the  argument  not  easy  to  follow. 
Moreover,  in  the  numerical  illustration  included  in  the  letter  an 
unfortunate  slip  seems  to  have  occurred,  which  vitiated  tlie 
hgures,  and  rendered  the  demonstration  still  more  confused.  On 
account  of  these  accidents  the  formula  attracted  but  little  attention, 
and  has  been  almost  forgotten  by  the  majority  of  actuaries,  so 
that  a  useful  end  will  be  served  if  we  re-demonstrate  it  in  our 
own  way,  and  in  modern  notation. 

The  value  of  a  policy  effected  at  age  x,  and  which  has  been 
n-\-t  years  in  force,  n  being  integral  and  t  fractional,  is 

«+ A'x=  (1  -  t){n^\  +  Px)  +  /  X  n  ^  iV^ 

3nd  «  +  i  ♦  a:=Ax+«4.i  —  1  a(l  -\-  ax^n+\) 

Therefore 

—  P^/(l+ffx+«  +  i  — ffj-+„) 

and,  if  the  sum  assured  be  S,  and  the  corresponding  net  premium 
be  TT,  so  that  7r=  S  x  Pj;,  then 

—  Trtil+a^+n+i  —  a^^n) 

Let  there  now  be  a  group  of  policies  for  sums  of  Sj,  So,  S3,  &c., 
on  lives  born  in   the   same  calendar  year,  effected  at   different 
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periods    in    different    years,    when    the    ages    of  the   lives   were       I 

X,  y,  z,  &c.     Also,  let  the  valuation  date  be  31  December,  and 

the  integral    durations  of  the  respective  policies  r<],  «2,  Wa,  &c., 
and  the  fractional  durations  /,,  t-^,  t^,  &c.     Then 

,/'  +  «,  =  //  +  »._,  =  - +":(=&c.  =  »?,  say- 

If  now  SV  be  the  sum  of  the  values  of  all  the  policies,  we  shall 
have 


1Y  = 


r  S,  ^ 

1 

s.. 

>A,„-< 

L&cJ 

r  ^n 


&c.  J 


So/o 


TTo/o 


(inr\- i    ^' "  r-(A«+i  — A„,)— -<|      "'Ml+ffmu- 
I    ^3^:i  I    'rr^t■i 


L  &c.  J 


L  &c.  J 


To  apply  the  formula  we  must  therefore  group  the  policies 
according  to  calendar  years  of  birth.  The  first  two  columns  of 
the  above  schedule  are  the  usual  columns  of  the  Classification 
Register.  The  other  two  colunms  contain  the  functions  of  the 
form  S/  and  irt,  which  are  constant  for  the  whole  duration  of 
each  policy,  and  which  may  therefore  be  prepared  at  the  outset, 
and  entered  in  additional  columns  in  the  Register.  All  four 
columns  will  then  be  summed  in  the  usual  way.  and  the  valuation 
is  easily  effected. 

The  fraction  /  is  the  portion  of  the  year  from  the  day  of  issue 
of  the  policy  to  31  December,  so  that  for  a  policy  granted  on 
7  September,  /  would  be  115  days,  or  olS  of  a  year.  In  the 
original  letter  this  was  taken  as  "GSo  of  a  year,  that  is,  (1—/) 
was  used  instead  of  /,  and  confusion  resulted. 

In  using  the  formula.  Dr.  Karup  took  for  x,  y,  z,  &c.,  the 
mean  age  at  entry,  that  is,  the  calendar  year  of  entry  less  the 
calendar  year  of  birth ;  but  obviously  it  would  be  at  least  equally 
suitable  to  take  the  nearest  age  at  entry,  or  the  ages  at  entry 
might  be  taken  in  any  other  w^ay. 

The  formula  is  one  for  valuing  in  groups  policies  according  to 
exact  duration,  and  it  avoids  all  necessity  for  adjustment  on 
account  of  the  distribution  of  premium  income  over  the  financial 
year.  In  Dr.  Karup's  letter,  and  in  the  above  demonstration, 
annual  premiums  are  assumed  ;  but  half-yearly  and  quarterly 
cases  can  be  included  if  the  proper  allowance  be  made  for  the 
fractional  premiums  unpaid  for  the  current  policy  year,  which 
allowance,  for  any  particular  policy,  would  be  the  same  at  each 
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valuation.  Also,  by  taking  suitable  assurance  and  annuity-values, 
the  formula  may  be  applied  to  Endowment  Assurances,  provided 
always  that  only  those  policies  maturing  at  the  same  age  are 
included  in  any  one  group. 

In  conclusion,  we  should  like  to  thank  the  Editor  of  the 
Insurance  Record  for  lending  us  his  library  copy  of  the  volume 
for  1871,  without  which  we  could  not  have  prepared  this  Note. 


An  Investigation  into  the  Rates  of  Re-Marriage  and  Mortality 
amongst  JVidows  in  receipt  of  relief  from  the  Patriotic 
(Russian  War)  Fund,  1854-1900.  By  J.  Burn,  F.I.A., 
and  J.  McDonald,  F.I.A.,  of  the  Prudential  Assurance 
Company,  Limited. 

[Read  before  the  Institute,  29  February  1901.] 

IlEADERS  of  the  Journal  will  remember  that  in  February  1901 
our  then  President,  Mr,  Higham,  addressed  a  letter  on  behalf  of 
the  Council  to  the  Royal  Commissioners  of  the  Patriotic  Fund, 
offering  the  services  of  the  Council  of  the  Institute  in  respect 
of  any  actuarial  advice  which  might  be  necessary  in  connection 
with  the  various  Funds  administered  by  the  Commissioners. 

The  offer  of  the  Council  was  accepted  with  great  cordiality, 
and  complete  statistical  information  as  to  the  position  of  the 
Funds  on  31  December  1900  was  forwarded  to  the  Council. 
A  Committee  of  members  of  the  Council  was  then  formed  to  deal 
with  the  Valuations  and  Reports  required.  References  to  the 
correspondence  at  that  date  and  on  the  further  occasions  when 
re-valuations  were  made  will  be  found  in  the  Journal,  vol.  xxxvi, 
pp.  85  and  400,  and  vol.  xxxvii,  p.  446. 

In  December  1900  the  Transvaal  War  was  still  going  on, 
subscriptions  to  the  Fund  were  coming  in  well,  the  work  of  relief 
was  continually  in  progress,  and  it  was  felt  that  an  actuarial 
valuation  at  that  date  would  serve  little  purpose. 

The  great  majority  of  the  widows  in  receipt  of  relief 
from  the  other  Patriotic  Funds  were  women  whose  husbands 
had  died  many  years  ago,  and,  it  was  concluded  therefore, 
that  they  would  not  show  any  considerable  rate  of 
re-marriage,  and  that  this  element  might  be  safely  disregarded. 
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It  was,  however,  foreseen  that,  when  the  Transvaal  War  Fund 
should  come  to  be  valued  the  rate  of  re-marriage  would  have  a 
most  important  bearing  on  the  liabilities  of  the  Commissioners, 
and  they  were  asked  if  it  were  possible  to  supply  the  Institute 
with  information  relative  to  the  rate  of  re-marriage  among  widows 
on  the  older  Fund.  In  response  to  the  request  of  the  Council, 
the  Commissioners  at  once  ordered  complete  returns  of  the 
Experience  of  the  Widows  of  non-commissioned  officers  and 
men  of  the  Patriotic  (Russian  War)  Fund  to  be  supplied,  and 
schedules  in  the  form  recommended  by  the  Committee  of  the 
Council  were  furnished  with  remarkable  promptitude  by 
Col.  Young,  the  Secretary  to  the  Royal  Commissioners. 

The  present  paper  is  an  attempt  to  deduce  from  the  data  thus 
furnished  rates  of  re-marriage  and  mortality  in  such  a  form  as 
may  be  useful  for  the  purpose  of  estimating  the  liabilities  of 
similar  funds,  or  for  determining  the  benefits  which  could  be 
safely  offered  on  starting  new  funds  with  similar  objects.  We 
also  believe  that  the  statistics  will  be  of  some  service  in  throwing 
additional  light  on  the  general  question  of  re-marriage. 

A  brief  account  of  the  Patriotic  Fund  may  here  find  a  place. 

The  term  "Patriotic  Fund'^  was  applied  in  1803  to  a  fund 
raised  by  the  subscribers  to  Lloyds'  "to  animate  the  efforts 
"of  our  defenders  by  sea  and  land,  by  providing  a  fund  for 
"  the  relief  of  themselves  when  wounded,  and  of  their  widows 
"  and  orphans,  and  for  granting  pecuniary  rewards  and  badges 
"  of  distinction  for  valour  and  merit.'' 

What  are  now  known  as  the  Patriotic  Funds  had  their  origin 
at  the  commencement  of  the  Crimean  War.  The  public  are 
frequently  being  reminded  of  points  of  resemblance  between  the 
recent  Transvaal  War  and  the  Crimean  War.  In  one  respect  there 
is  an  exact  similarity.  The  Crimean  War  was  at  first  extremely 
popular,  and  great  sympathy  was  felt  for  the  sufferers.  Subscription 
lists  were  opened  at  local  centres  all  over  the  country  and  large 
amounts  were  given.  Unfortunately  on  both  occasions  the  same 
defects  in  administration  were  observable ;  relief  refused  to  some 
applicants  was  granted  twice  over  to  others,  and  actual  fraud  was 
not  unknown.  On  1  May  1854  an  informal  notice  was  published 
in  The  Times  stating  that  a  Commission  was  being  formed,  but 
ic  was  not  until  7  October  1854  that  the  Commission  was 
actually  appointed,  the  Prince  Consort  being  President. 

The  Royal  Commission  commenced  operations  in  November 
1854,  taking  over  most  of  the  local  funds  subscribed  by  public 
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charity,  and  also  the  liability  to  provide  for  75  widows  and  114 
orphans  who  were  then  in  receipt  of  relief.  Subscriptions  came 
in  rapidly,  and  in  the  course  of  three  or  four  years  reached  a 
total  of  about  a  million  and  a  half.  Other  Funds  raised  for  the 
relief  of  sufferers  by  later  wars  and  naval  disasters  have  since  been 
taken  over  by  the  Commissioners.  From  time  to  time  Parliament 
has  intervened  in  their  administration,  limiting  the  application  of 
the  monies  subscribed  and  giving  directions  as  to  the  distribution 
of  the  surpluses  arising  after  the  special  trusts  in  each  case  had 
been  satisfied.  In  1886,  they  placed  upon  the  Commissioners 
the  responsibility  "  from  time  to  time  to  ask  for  and  receive 
"  contributions  from  the  public  for  such  purposes  being  for  the 
"  benefit  of  the  widows  and  children  of  officers  and  men  of  Her 
"  Majesty's  naval  and  military  forces." 

The  Funds  have  always  been  administered  in  a  careful 
manner,  the  Commissioners  having  had  from  the  outset  the  advice 
of  Mr.  A.  G.  Finlaison,  and  later  of  his  distinguished  son, 
Mr.  A.  J.  Finlaison.  The  public,  however,  have  looked  with  a 
jealous  eye  on  the  surpluses  shown,  and  on  the  large  amounts  held 
in  reserve  for  the  purpose  of  meeting  the  accepted  liabilities. 

The  conservative  methods  of  the  Commissioners  have 
frequently  been  subjected  to  a  considerable  amount  of  hostile 
criticism,  and  the  charge  of  actual  maladministration  has  been  pre- 
ferred by  the  too  zealous  advocates  of  the  claims  of  widows  in  need 
of  relief  which  for  the  time  being  had  to  be  refused  or  postponed. 
Such  criticism  has  naturally  been  most  acute  when  the  Navy  or 
Army  has  suffered  losses  in  our  various  lesser  wars,  and  when, 
consequently,  more  general  interest  has  been  taken  in  the 
administration  of  the  Fund.  For  instance,  after  the  Zulu  War  in 
1880,  and  again  in  January  1881,  the  subject  was  brought  before 
the  House  of  Commons  by  the  Baron  de  Worms.  The  recent 
agitation  will  be  fresh  in  the  memory  of  all,  and  no  further 
reference  need  be  made  to  the  subject  beyond  noting  the  fact  that 
when  the  offer  of  Actuarial  advice  by  the  Council  of  the  Institute 
was  accepted  by  the  Commissioners,  the  Secretary,  Col.  Young, 
wrote :  "  .  .  .  You  may  be  ignorant  of  the  allegation  that  has 
"  been  made  that  Mr.  Finlaison  was  required  to  make  his 
"  valuations  under  conditions  which  were  dictated  by  this 
"  Commission.  Mr.  Finlaison,  in  giving  evidence  before  the 
"  Select  Committee  of  the  House  of  Commons  in  1896,  refuted 
"  this  allegation,  for  which  there  has  been  no  foundation,  and 
"  I  therefore  emphasize  the  point  now  by  making  it  clear  to  you 
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"  and  your  Council  that  you  have  only  to  ask  for  such  information 
"  as  you  may  desire,  and  every  available  information  will  be 
''  promptly  furnished.'^ 

The  following  is  a  brief  description  of  the  Funds 
administered  by  the  Commission  : — 

1st.  Funds  either  subscribed  directly  by  the  public  for 
administration  by  the  Patriotic  Fund  Commissioners,  or  placed 
under  their  administration  under  certain  conditions  by  bodies 
directly  raising  such  Funds,  the  application  of  the  Funds  being  for 
specific  classes  of  sufferers  in  special  wars,  or  in  naval  disasters, 
the  application,  therefore,  necessitating  the  use  of  Capital  as  well 
as  Income  for  payment  of  allowances  to  beneficiaries  : — 

1854.  Patriotic  Fund  for  widows  whose  husbands  lost 
their  lives  in  or  by  service  in  the  War  with  Russia, 
1854-6. 

1870.  Fund  for  widows,  orphans,  and  other  dependants 
of  those  losing  their  lives  in  H.M.S.  "  Captain." 

1878.  Fund  for  widows,  orphans,  and  other  dependants 
of  those  losing  their  lives  in  H.M.S.  '^Eurydice." 

1879.  Funds  for  widows  of  those  losing  their  lives  in 
the  Zulu  Campaign,  1879. 

1880.  Funds  for  widows  and  orphans  of  those  losing 
their  lives  in  H.M.S.  '^Atalanta." 

1888.     Fund  for  widows  of    those   losing  their  lives  in 

the  xVshanti  War,  1873-4. 
1890.     Fund  for  most  necessitous  survivors  of  the  Charge 

of  the  Light  Brigade  at  the   Battle  of  Balaclava, 

1854. 
1893.     Fund  for  widows,  orphans,  and  other  dependants 

of  those  losing  their  lives  in  H.M.S.  'M^ictoria." 
1901.     Transvaal  War  Fund. 

2nd.  Funds  not  resulting  directly  from  subscriptions  by  the 
Public  for  any  special  war  or  disaster,  and  therefore  not  applicable 
to  special  classes  of  widows,  &c.,  from  any  particular  war  or 
disaster  : — 

Patriotic  [General)  Fund  resulting  from  surpluses  arising 
from  Patriotic  (Russian  AVar,  1854)  Fund,  the 
"Captain",  "Eurydice'^  and  Zulu  Funds  under  the 
provisions  of  Section  IV  Patriotic  Fund  Act  1881, 
and  Supplementary  Commissions  of  3  April  1897 
and  28  December  1899. 
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Patriotic  [Army)  Fund  handed  to  this  Commission  in 
1899  by  the  War  Office^  having  been  previously 
administered  by  the  Qiiarter-Master-General  of  the 
Forces,  This  Fund  is  applicable  to  widows  of 
deserving  soldiers. 

Rodriguez  Fund  originated  in  1864  in  a  Bequest  by 
Don  Francisco  Rodriguez  and  now  applied  for  the 
benefit  of  widows  and  other  dependants  of  deceased 
sailoi's  and  soldiers  wounded  in  War. 

Royal  Naval  Relief  Fund  founded  by  a  contribution  in 
1878  from  the  Committee  of  tlie  "Eurydice"  Fund  and 
constituted  under  a  Royal  Commission  dated  7  June 
1875.  This  Fund  is  applicable  to  widows^  orphans 
and  others  of  deceased  sailors  and  marines. 

Soldiers'  Effects  Funds  placed  under  the  administration 
of  this  Commission  by  the  Secretary  of  State  for 
War  in  1884  to  be  applied  as  the  Patriotic  Fund 
Commissioners  think  fit  in  allowances  and  grants  for 
the  widows,  orphans  and  other  dependants  of  non- 
commissioned officers  and  men  of  His  Majesty's  land 
forces. 

Zervudachi  Fund  created  in  1883  by  a  donation  from 
Sir  Constantine  Zervudachi,  Greek  Merchant,  by  gift 
of  £1,300  without  conditions,  and  now  applied  to 
widows,  orphans  and  other  dependants  of  officers 
and  men  of  His  Majesty's  Navy  and  Army. 

County  of  Forfar  Fund  created  in  1886  by  the  County 
Authorities  of  Forfar  paying  to  the  Patriotic  Fund 
Commissioners  £674.  13^.  \d.,  and  again  in  1892 
£171.  14^.  10c?.  to  be  applied  for  soldiers'  widows 
nominated  by  the  County  of  Forfar. 

3rd.  Funds  for  maintenance  and  education  of  orphans : — 
Royal  Victoria  Patriotic  Asylum  Endowment  Fund, 
Thurlow  Fund  for  helping  girls  in  Royal  Victoria 
Patriotic  Asylum. 
Roman  Catholic  Orphans'  Fund  for  maintaining  orphans 
in  Roman  Catholic  Orphanages  so  far  as  income 
will  allow. 

The  scale  of  allowances  varies  slightly  among  the  various 
Funds,  the  following  being  the  scale  at  present  in  force  with 
regard  to  the  "  Russian  War  "  Fund  : — 
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Officers. 


idows  of  Colonels 

£66 

per 

annum 

Lieut. -Colonels 

with 

53 

jMajors 

corresponding  ^ 

46 

Captains 

ranks 

37 

Lieutenants 

in  the  Navy 

30 

Ensigns 

27 

After  60 

After  70 

r     Ordinary 

years  of  age  yearsof  age 

with 
corres- 
)onding 

ranks 

s.     d. 

9     0 
8     6 

s.     d. 

11     0 
10     6 

s.     d. 

12     0 
11     6 

8     0 

10     0 

11     0 

in  the 

7     6 

9     6 

10     6 

Navy 

With  an  increase  of  one  quarter  on  attaining  age  60. 

Non-commissioned  and  Petty  Officers,  Sailors'  and  Soldio's' 
Weekly  Allowances. 

To  Widows  of 

Staff  Non-com.  Officers 
Colour-Sergeants 
Sergeants  t 

Corporal  or  Bombardier 
Drummer^  Trumpeter, 

or  Private  J  ^      7     0         9     0       10     0 

Special  allowances  are  granted  to  some  infirm  orphans. 

Re-married  women  receive  about  half  the  rate  of  allowance 
made  to  widows  and  are  put  on  full  allowance  on  again  becoming 
widowed. 

"A  noteworthy  feature  in  the  administration  of  funds  placed 
"  under  the  Patriotic  Fund  Commissioners  is  that  in  every  way 
'*'  possible  the  widows  are  encouraged  to  maintain  a  proper  spirit 
"  of  independence  in  their  mode  of  life,  character  and  conduct, 
"  also  in  making  earnings,  and  experience  shows  that  this  is 
"  contributed  to  in  no  slight  degree  by  their  receiving  their 
"  allowances  by  remittances  made  to  them  direct  from  the  Offices 
'•'of  the  Commission  punctually  on  the  first  day  of  every 
'*  quarter  instead  of  receiving  these  through  local  agents  whose 
"  personal  supervision  is  often  disliked  and  sometimes  has  a 
"  tendency  to  pauperization." 

With  regard  to  the  management  of  special  Funds,  the 
practice  has  been  to  charge  a  fixed  rate  of  4  per-cent  on  the 
1UCOX..O  of  the  Fund,  to  include  all  office  services,  printing,  postage, 
stationery  a.i(J  audit  of  accounts,  "  but  when  a  Fund  subscribed 
by  the  public  falls  short  of  the  amount  required  to  give  the  same 
"  allowances  as  paid  by  the  original  Patriotic  Fund,  the  highest 
*'  allowances  possible,  according  to  the  Actuarial  Report,  are  paid, 
"  and  no  charge  whatever  is  made  for  cost  of  management  till  the 
assets  are  valued  by  the  Actuary  to  exceed  the  liabilities." 
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The  administration  of  the  Patriotic  Funds  has  been  re-cast  to 
a  considerable  extent  by  the  Patriotic  Fund  Re-organization  Act, 
1903. 

This  Act  creates  as  from  the  1st  January  1904,  the  "Royal 
Patriotic  Fund  Corporation",  consisting  of: — 

{a)  Twelve  members  appointed  by  His  Majesty  tbe  King. 

[b]  The  Lord  Lieutenants  of  Counties. 

(c)  The  Chairmen  of  County  Councils. 

{d)  The  Lord  Mayors  and  Mayors  of  all  County  Boroughs 
in  England,  Wales  and  Scotland. 

{e)  The  Lord  Provosts  and  Provost  of  every  Royal, 
Parliamentary  or  Police  Burgh  in  Scotland,  with 
50,000  inhabitants  and  upwards,  and 

(/)   Seven  members  by  Co-optation. 

In  May  1901,  a  Joint  Select  Committee  of  the  House  of  Lords 
and  the  House  of  Commons  sat  on  the  question  of  Charitable 
Agencies  for  Relief  of  Widows  and  Orphans  of  Soldiers  and 
Sailors,  and  their  Report  was  presented  in  July  190]. 

Our  past  President,  Mr.  Higham,  attended  at  the  request  of 
the  Committee,  and  was  closely  questioned  as  to  the  reserves 
shown  by  the  actuarial  valuation  to  be  necessary  in  respect  of  the 
various  Funds.  A  full  account  of  the  proceedings  will  be  found 
in  the  Parliamentary  Report  289,  1901. 

In  the  Forty-first  Report  of  the  Royal  Commissioners  to  the 
Patriotic  Fund  a  full  statement  as  supplied  by  the  Council  of  the 
Institute,  is  given  of  the  amounts  required  to  place  the  various 
classes  of  applicants  for  relief  from  the  Transvaal  War  Fund,  to 
December  1902,  upon  the  same  footing  as  those  receiving  relief 
from  the  older  Funds. 

A  further  sum  of  £231,389  was  required,  and  it  was  hoped  that 
a  Parliamentary  grant  would  be  obtained  to  enable  the  Com- 
missioners to  deal  with  all  the  deserving  cases  presented  to  them 
There  was  a  particular  desire  to  secure  the  reserves  necessary  for 
the  restoration  of  full  allowances  to  such  re-married  women  as 
should  become  again  widowed.  The  sum  now  required  is,  no 
doubt,  much  larger,  as  the  number  of  applicants  has  greatly 
increased  since  the  date  of  the  above  Report. 

It  is  greatly  to  be  desired  that  the  necessary  funds  should  be 
forthcoming,  either  through  a  direct  grant  from  the  Imperial 
exchequer  or  through  the  local  bodies,  who,  it  will  be  seen,  are 
fully  represented  on  the  newly  constituted  Corporation. 
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Public  interest  in  the  sufferers  from  the  late  war  has  declined 
sadly,  but  the  need  for  immediate  relief  in  an  immense 
number  of  cases  is  as  acute  as  when  the  war  was  in  progress.  It 
is  mucli  to  be  regretted  that  the  relief  aiforded  should  depend  to 
so  great  an  extent  upon  the  applications  being  made  at  a 
propitious  moment,  and  so  little  upon  the  measure  of  necessity. 

It  will  be  at  once  apparent  that  in  the  valuation  of  benefits 
such  as  those  set  out  above,  the  rate  of  re-marriage  is  a  most 
important  factor.  This  was  especially  the  case  with  the  Transvaal 
"War  Fund,  as  the  majority  of  the  recipients  of  relief  were  young 
women  who  had  only  very  recently  become  widowed.  The 
allowances  to  widows  in  the  last-mentioned  Fund  were  granted 
on  various  conditions,  as  will  be  seen  on  reference  to  the  Forty- 
first  Report  of  the  Royal  Commissioners.  Some  received  Post 
Office  Annuities,  which  were  inalienable  and  were  to  continue 
throughout  life,  irrespective  of  subsequent  re-marriage.  The 
greater  number  of  the  allowances,  however,  were  made  subject  to 
discontinuance  on  re-marriage. 

This  fact  must  have  a  very  great  influence  on  the  rate  of 
re-marriage  to  be  expected,  and  it  is  highly  desirable  that  the 
experience  of  the  Transvaal  "War  Fund  should  be  analyzed  at  an 
early  date,  so  that  an  idea  may  be  obtained  of  the  trend  of  the 
difference  in  the  re-marriage  rates  under  the  altered  conditions. 

In  addition  to  statistics  of  re-marriage,  it  was  hoped  that  data 
would  be  available  for  estimating  the  value  to  be  placed  upon 
the  restitution  to  full  allowances  in  the  case  of  re-married  women 
who  again  became  widows. 

A  schedule  in  the  following  form  was  therefore  suggested 
to  the  Royal  Commissioners  for  supplying  the  necessary  data. 


E---              Rr.-M.KKiAC. 

Calendar 

year  of 

reverting 

to  full 

Pension  on 

death  of 

Husband 

Calendar 

Xame  of  Pensioner 

Calendar 
year 

J   .     Calendar 
Age        yg^ 

Age  of 

Husband 

then 

year  of 
Death 

It  was  impossible  however  to  obtain  the  age  of  the  husbands, 
and  the  schedules  actually  supplied  were  in  the  following  form. 
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Schedule  showing  the  Experience  of  Widoios  of  Non-Commissioned 
Oncers  and  Men  provided  for  hy  the  Boyal  Patriotic  {Russian 
War)  Fund. 


Name  of  Pensioner 

Age 

at 

Entry 

Year 

of 
Entry 

Voo-  ^r          Year  of 

Year  of 
forfeiture 

of 
Pension 

Year  in 

which 

Pension  was 

re-instated 

Year 

of 
Death 

No. 

In  this  schedule  only  calendar  years  are  noted  and  ages  last 
birthday  in  the  year  of  entry,  as  this  was  the  only  form  in  which 
the  Commissioners  could  supply  the  information. 

The  most  obvious  method  available  for  dealing  with  the 
statistics  was  the  old  "Institute"  or  "  Calendar  Year  ^^  method, 
by  which  the  age  at  entry  is  assumed  to  be  a  half-year  in  excess 
of  that  stated,  and  all  entries  and  retirements  are  assumed  to 
occur  in  the  middle  of  a  calendar  year. 

The  following  Table  (I)  will  show  the  extent  of  the  data,  and 
at  the  same  time  give  in  brief  the  history  of  the  application  of 
the  Fund  to  the  relief  of  widows.  Table  III  gives  the  same 
items  arranged  according  to  years  of  age.  The  lists  of  widows  of 
naval  men  were  given  separately  from  those  of  widows  of  men  in 
the  army,  but  no  attempt  has  been  made  in  the  following  investi- 
gation to  distinguish  between  the  experience  of  the  two  classes. 

A  Card  Avas  written  for  each  case  embodying  the  whole  of 
the  particulars  supj)lied  in  the  schedules,  and  those  relating  to 
Naval  Widows  were  specially  marked,  although,  as  already 
stated,  they  were  not  treated  separately.  No  doubt  some 
interesting  features  would  become  apparent  if  the  data  were 
subjected  to  a  more  searching  analysis  than  we  have  applied,  and 
we  shall  be  happy  to  place  the  cards  at  the  disposal  of  any 
member  wishing  to  pursue  the  subject  further. 

It  is  well  known,  at  least  amongst  actuaries,  that  in  the 
early  years  of  widowhood  the  age  of  the  widow  is  a  much  less 
important  factor  in  determining  the  rate  of  re-marriage  than  the 
period  which  has  elapsed  since  the  death  of  her  husband.  We 
therefore  felt  that  our  first  task  must  be  the  construction  of 
tables  in  "select"  form.  For  this  purpose  all  widows  were 
included  who  were  placed  upon  the  books  of  the  Fund  during 
the  years  1854-1857,  as  it  was  considered   a  fair  presumption 
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that  only  a  short  interval  had  elapsed  since  the  death  of  their 
husbands.  To  these  were  added  those  who  became  widows  after 
having  re-married.  The  experience  of  those  widows  who  entered 
subsequently  to  1857  and  did  not  re-marry  appears  only  in  the 
aggregate  tables.  A  glance  at  Table  I  will  show  that  a  very 
small  proportion  of  the  total  experience  is  thus  excluded  from 
the  select  tables. 

The  data  were  not  sufficiently  extensive  to  enable  us  to  use 
the  "select '^  form  for  individual  ages  at  entry  with  good  effect, 
and  it  was  essential  to  group  them  in  some  way.  The  convenient 
arrangement  of  quinquennial  groups  of  ages  at  entry  was  there- 
fore adopted,  and  the  following  Tables  comprise  the  whole  of 
the  facts  brought  out  in  "select"  form  (see  Table  II). 

The  greater  portion  of  the  data  naturally  relates  to  the  first 
widowhood — i.e.,  to  that  which  brought  the  widows  on  the 
Fund.  There  were,  however,  a  great  many  cases  of  second  and 
third  widowhoods,  and  two  of  fourth  widowhoods.  The  first 
widowhood  alone  gives  very  little  experience  with  regard  to 
women  becoming  widows  comparatively  late  in  life,  and  since 
there  was  no  real  evidence  that  the  first  observed  widowhood 
was  in  all  cases  actually  the  first  widowhood, — no  distinction 
has  been  preserved  in  the  tables  here  presented,  although 
the  experience  of  each  widowhood  was  got  out  in  select  form, 
and  may  be  examined  in  detail  at  some  future  time. 

In  order  that  the  data  should  afford  the  fullest  possible 
information  with  a  minimum  of  labour  to  other  enquirers, 
columns  are  included  in  Table  II  giving  the  rates  and  also 
the  numbers  "  Exposed  to  risk "  of  mortality,  forfeiture, 
re-marriage,  re-marriage  and  mortality  combined,  and  also  of 
total  decrement. 

The  true  central  age  of  each  group  does  not  exactly 
correspond  with  the  middle  age,  as  will  be  seen  on  referring  to 
the  numbers  of  "entrants"  at  the  head  of  each  table.  No 
attempt  has,  however,  been  made  iu  this  series  of  tables  to 
modify  the  original  data,  and  the  ages  placed  at  the  side 
of  the  table  are  merely  approximate.  This  point  is  referred 
to  later  on. 

On  the  assumptions  adopted,  since  the  age  at  enti-y  is  in  all 
cases  the  age  last  birthday,  and  the  first  year  of  widowhood  " 0", 
is,  as  in  the  old  Institute  Experience,  a  half-year  only,  year 
"  one "  of  widowhood  commences  on  the  average,  at  an  attained 
age  one  year  older  than  that  stated  as  the  age  of  "entrants." 
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We  think  there  will  be  no  real  inconvenience  from  this 
circumstance,  as  the  main  use  of  the  Tables  will  probably  be  in 
valuing  allowances  to  widows,  and  it  rarely  happens  that  the 
actuary  is  supplied  with  more  precise  evidence  as  to  exact  ages 
than  that  given  in  the  present  experience.  The  age  generally 
given  is  that  last  birthday  in  an  inter-valuation  period,  which  is 
usually  the  calendar  year,  and  the  assumption  will  consequently 
be  that  the  next  age  is  attained  on  the  valuation  date.  If  then, 
the  time  elapsed  since  widowhood  be  taken  as  some  integral 
number  of  years  plus  a  half,  the  form  in  which  the  present 
tables  are  presented  will  meet  the  necessities  of  the  case. 

The  rates  of  re-marriage  since  widowhood  are  the  most 
interesting,  and  considerable  pains  have  been  taken  to  graduate 
them  by  a  graphic  method.     (See  Table  IV  and  Diagram  I). 

It  was  at  first  thought  that  one  or  more  of  Professor  Karl 
Pearson's  frequency  curves  might  be  made  to  represent  the  data, 
and  we  should  have  preferred  the  shifting  of  responsibility 
which  such  a  method  would  have  afforded.  The  data,  however, 
when  collated  seemed  to  show  in  each  group  a  tendency  to  a 
second  maximum  by  a  very  marked  arrest  of  the  downward 
course  of  the  rate  of  re-marriage  after  the  fourth  year  from 
widowhood.  Although  the  general  form  of  the  progression  of 
rates  could  be  fairly  represented  by  a  curve  of  Professor  Pearson's 
Type  I,  we  did  not  feel  warranted  in  allowing  such  a  marked  and 
persistent  feature  to  be  sacrificed.  It  is  hoped  that  the  personal 
equation,  unavoidably  introduced  in  any  application  of  the 
graphic  method,  does  not  at  any  rate  misrepresent  the  actual 
facts  in  the  graduations  here  given. 

When  dealing  with  the  graduation  of  the  re-marriage  rates, 
we  naturally  turned  to  Dr.  Sprague's  papers  in  the  Journal  on 
rates  of  re-marriage,  and  first  to  the  paper  on  Re-marriage  of 
Widowers,  vol.  xxii,  p.  77.  Dr.  Sprague's  data  were  compara- 
tively scanty,  but  the  unadjusted  rates  of  re-marriage  figured  on 
p.  88  (vol.  xxii)  certainly  seem  to  indicate  a  second  maximum, 
although  in  the  graduated  curves  on  the  opposite  page  no  such 
feature  is  apparent. 

The  maximum  points  in  the  curves  for  widowers  are 
practically  equal  from  ages  35  to  55,  but  in  the  widows' 
rates  the  maximum  points  show  a  rapid  decline  from  age  25. 
(Diagram  I.) 

In  his  paper  on  Rates  of  Re-marriage  among  Widows  and 
Spinsters,  Dr.  Sprague  remarks  that    "the  rate  depends  more 
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"  upon  the  duration  of  widowerhood  than  upon  the  age  of  the 
"  widoAAxr,  but  I  am  inclined  to  think  that  in  the  case  of  widows 
"  the  duration  of  widowhood  will  be  a  very  much  less  important 
"  element,  and  that  after  a  woman  has  been  a  widow  for,  say, 
"  two,  or  at  the  most  three  years,  the  probability  of  re-marriage 
"  would  practically  depend  entirely  upon  her  age,  and  not  at  all 
"  upon  the  length  of  time  she  had  been  a  widow." 

This  opinion  is  hardly  borne  out  by  the  series  of  curves 
here  shown.  The  rate  of  re-marriage  is  for  many  years  after 
widowhood  considerably  in  excess  of  the  rates  shown  in  the 
aggregate  table,  and  also  of  the  rates  shown  in  the  aggregate 
table  formed  after  excluding  the  experience  of  the  first  ten  (nine 
and  a  half)  "  years  of  widowhood." 

It  will  be  seen  that  the  maximum  rate  of  re-marriage  in  each 
curve  for  the  Patriotic  Widows  occurs  at  a  later  period  than 
among  Dr.  Sprague's  widowers,  and  this  is  what  one  would 
expect,  since  there  is  often  amongst  the  younger  widows  the 
possibility  of  a  posthumous  child,  which  must  necessarily  affect 
the  probability  of  re-marrying  early.  This  would  also  explain  in 
part  the  earlier  occurrence  of  the  maximum  rate  among  the 
older  widows,  though  no  doubt  the  explanation  suggested  by 
Dr.  Sprague  of  a  similar  feature  in  the  curves  for  widowers' 
re-marriages  at  advanced  ages  has  some  force  with  regard  to 
widows. 

It  is  probable,  also,  that  the  slackening  in  the  decline  of  the 
rate  after  five  or  six  years  may  be  due  to  the  fact  that  the  children, 
if  any,  of  the  previous  marriage,  would  by  that  time  be  well 
beyond  the  period  of  infancy.  There  are  other  features  which  a 
careful  examination  of  the  curves  will  suggest,  but  we  do  not 
feel  inclined  to  venture  any  explanation  as  to  the  causes 
underlying  them.  In  reference  to  the  general  form  of  curve 
shown  by  the  re-mamages  of  widows  and  widowers,  it  is  curious 
to  note  that  almost  precisely  the  same  form  is  shown  by  divorce 
statistics.  Professor  Karl  Pearson  gives  an  analysis  of  about 
110,000  divorces  in  the  United  States  in  1882-6,  according  to  the 
duration  of  marriage,  in  his  great  paper  on  Skew  Variation. 
The  rough  data  show  a  maximum  at  a  little  short  of  4  years  from 
marriage,  while  the  mode  in  Professor  Pearson's  curve  is  just 
short  of  3  years  from  marriage.  Allowing  for  the  time  necessary 
to  institute  and  complete  divorce  proceedings,  the  latter  is  probably 
about  the  true  average  period  of  the  maximum  rate  of  divorce.  It 
would  be  interesting  to  know  if  any  difference  would  be  shown  by 


1904.]       in  receipt  of  relief  from  the  Patriotic  Fund.  445 

the  rates  of  divorce  according  to  duration  of  marriage  if  divorces 
with  male  and  female  respondents  could  be  separated.  It  would 
appear  almost  that  the  problems  suggested  by  the  features  of 
the  curves  are  as  much  physiological  as  social. 

It  is  highly  probable  that  the  progression  of  rates  of  re- 
marriage among  widows  in  a  higher  sphere  of  life  would  be  very 
different  from  those  shown  in  this  paper,  whilst  the  absolute 
height  of  the  rate  would  certainly  be  less  amongst  widows  in 
better  circumstances. 

As  already  mentioned,  marriage  rates  in  Table  IV  have 
been  deduced  from  the  graduated  curves,  which  were  obtained 
by  simply  taking  groups  of  five  entrance  ages,  and  following 
them  through  successive  years  of  widowhood.  The  numbers  of 
entrants  at  each  age  were  not  made  equal,  and  it  is  therefore 
evident  that  the  central  age  is  not  necessarily  the  true  average 
age  of  the  group. 

Even  if  the  number  of  entrants  were  made  equal  the 
results  would  not  be  completely  satisfactory.  The  entrance  age 
would  be,  of  course,  correct,  but  a  very  few  years  after  entry 
it  would  be  found  that  there  was  a  considerable  discrepancy 
between  the  true  and  the  assumed  average  ages.  In  fact,  a 
disturbance  of  the  average  age  should  be  expected,  since  the 
younger  widows  in  each  group  are  eliminated  by  re-marriage  at 
the  greater  rate,  and  the  average  age  of  the  remaining  widows 
tends  to  increase  so  long  as  the  rate  of  re-marriage  exceeds  the 
death  rate.  In  the  present  case,  however,  there  is  no  doubt  that 
the  scantiness  of  the  data  is  the  chief  cause  of  the  irregularity  in 
the  average  age  in  successive  years  since  widowhood.  It 
appeared  that  it  would  be  of  some  interest  to  obtain  the  rates  of 
re-marriage  in  such  a  manner  as  should  enable  us  to  use  the 
true  average  ages  throughout  each  group. 

For  this  purpose  we  went  back  to  the  Select  Tables  for  each 
age  of  entry.  The  tables  were  combined  in  groups  of  five  ages 
at  entry,  and  at  each  "  year  of  widowhood  "  the  mean  of  the 
rates  of  re-marriage  for  the  five  tables  was  taken  as  the  average 
rate  for  the  central  age.  This  method  of  procedure  has  the  effect 
of  equalizing  the  "  exposed  to  risk ''  at  each  duration  passed 
through,  and,  consequently,  the  central  ages  are  the  true  average 
ages  throughout. 

These  rates  were  then  graduated  graphically,  and  the  results 
are  shown  in  Table  V  and  Diagram  II.  No  attempt  was  made  to 
cross-graduate  the  rates,  and,  as  the  diagrams  were  originally  drawn 
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on  separate  sheets,  the  rates  at  the  old  ages  are  not  so  consistent 
with  each  other  as  they  undoubtedly  should  be.  A  reference  to 
Table  II  will  show  that  this  point  is  relatively  unimportant, 
since  the  facts,  upon  which  the  later  rates  were  based,  are  very 
scanty. 

The  rates  obtained  reproduce  the  original  number  of 
marriages  very  closely,  the  accumulated  error  being  never 
very  large,  and  the  number  of  changes  of  sign  being  fairly 
satisfactory. 

The  first  group  was  taken  with  22  as  the  central  age  because 
the  method  employed  unduly  exaggerated  the  effect  of  the 
comparatively  few  entrants  below  age  20.  The  curve  shown  is 
certainly  not  a  reassuring  one,  and  the  decided  maximum  point 
which  occurs  in  the  tenth  year  of  widowhood  is  quite  contrary  to 
what  one  would  expect.  The  data,  however,  will  not  allow  of  this 
maximum  being  smoothed  away,  and  we  therefore  reproduce  it 
as  it  is,  and  will  even  venture  to  suggest  a  possible  cause. 

Is  it  not  possible  that  at  about  age  30  there  is  a  specially 
strong  incentive  for  widows  to  re-marry  while  they  are  "  still 
young''?  The  heaping  up  which  is  observable  in  each  of  the 
first  three  curves  in  Diagram  II  at  about  age  30  would  seem  to 
confirm  this  suggestion. 

Further  confirmation  is  afforded  by  the  population  statistics 
given  in  Table  IX. 

From  the  ungraduated  rates  of  re-marriage  and  mortality 
combined  in  Table  II,  tables  of  annuities  have  been  compiled, 
and  are  given  in  Table  VI. 

A.  very  cursory  examination  of  these  will  show  that  a  slight 
amount  of  graduation  is  all  that  is  necessary  to  make  them 
serviceable  for  valuation  purposes,  but  we  have  preferred  to  leave 
them  untouched. 

The  annuity  rates  show  a  maximum  in  each  group  at  19,  17, 
14,  11,  9  and  6  years  respectively  from  the  date  of  widowhood 
in  the  first  six  groups.  In  the  remaining  groups  where  the  rate 
of  re-marriage  has  very  small  effect,  the  maximum  coincides  with 
the  first  year  of  widowhood.  The  position  of  the  maximum 
value  of  the  annuity  is  not  far  removed  from  the  point  at  which 
the  re-marriage  rate  would  merge  into  the  rate  depending  upon 
age  alone,  as  distinguished  from  duration  of  widowhood. 

Before  passinc;  to  the  As:2:ree:ate  Tables,  a  remark  falls  to  be 
made  as  to  the  extent  to  Avhich  the  completeness  of  the  informa- 
tion may  be  relied  upon. 
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Women  who  re-married  forfeited  only  half  their  allowances 
as  AVidows,  so  that  they  were  still  on  the  books  of  the  Fund,  and 
their  deaths  would  be  notified  in  the  usual  way.  There  were, 
however,  a  few  fraudulent  cases  in  which  the  husband  of  a 
re-married  woman  did  not  report  her  death,  but  promptly 
substituted  another  woman  to  receive  the  half-allowance.  The 
Secretary,  Colonel  Young,  informs  us  that  such  cases  were  very 
rare,  and  were  probably  all  eliminated  by  1890  as  a  result  of  a 
searching  enquiry.  We  think,  therefore,  that  while  it  is  proper 
to  mention  the  fact,  it  has  little  bearing  on  the  rates  brought  out. 
Colonel  Young  further  informs  us  that  the  "usual  reason  for 
"  complete  forfeiture  of  allowances  were  immorality  and  intemper- 
"  ance.  There  were  no  doubt  other  reasons,  such  as,  becoming 
''  habitually  chargeable  as  paupers  either  through  living  an  idle  and 
''  wasteful  life,  or  becoming  insane  or  senile;  becoming  possessed 
''  of  means  placing  a  woman  beyond  the  need  of  assistance  from 
"  a  Charitable  Fund ;  and  emigrating  to  countries  other  than 
''  British  possessions  "  ;  it  appears,  also,  that  there  were  two  or 
three  cases  of  forfeiture  for  concealment  of  re-mari'iage. 

The  whole  of  the  experience  was  drawn  upon  to  deduce 
aggregate  rates  of  re-marriage.  These  are  shown  in  the 
ungraduated  and  graduated  forms  in  Table  VII  (a),  and 
Diagram  III  shows  the  form  which  the  graduated  values 
assume.  The  use  of  such  a  table  must  necessarily  be  restricted, 
as  has  already  been  indicated  by  the  insistence  on  the  necessity 
for  Select  Tables  in  considering  rates  of  re-marriage  amongst 
widows. 

Table  VII  (6)  gives  the  aggregate  rates  of  re-marriage  amongst 
widows,  excluding  the  first  10  (that  is  9|)  years  of  widowhood. 
This  table  may  possibly  have  a  more  extended  application. 
Considerable  care  is  always  necessary  when  basing  any  estimates 
upon  rates  of  re-marriage  drawn  from  any  particular  class,  since 
apart  from  the  uncertainty  due  to  the  paucity  of  data,  the  rates 
will  depend  very  largely  upon  the  social  position  of  the  widows. 
In  the  case  of  Pension  Funds,  the  reduction  or  stoppage  of 
allowances  to  widows  on  re-marrying,  forms  a  most  important 
factor  in  determining  the  rate  of  re-marriage,  and  there  will  be 
observed  differences  depending  on  nationality  or  even  locality. 
These  remarks  will  be  sufficiently  obvious  to  all  those  who  have 
had  experience  of  Widows^  Pension  Funds,  but  notwithstanding 
the  caution  they  enforce,  we  think  that  Table  VII  (Z*)  may  be  found 
useful  in  a  considerable  number  of  cases. 
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Rates  of  re-marriage  are  generally  employed  in  order  to  arrive 
at  the  value  to  be  placed  upon  allowances  to  widows  ceasing  on 
re-marriage;  it  is  therefore  desirable  not  to  over-estimate  the 
rates  of  re-marriage  expected.  A  reference  to  Tables  IV  and  V 
will  show  that  for  the  younger  ages  at  widowhood,  the  rates 
of  re-marriage  shown  in  the  Select  Tables,  do  not  merge  into  the 
rates  shown  in  the  truncated  Table  VII  for  a  considerable  period 
after  widowhood.  It  follows,  therefore,  that  in  the  valuation  of  a 
fund  containing  a  large  number  of  young  widows  of  a  class 
similar  to  that  from  which  this  experience  has  been  drawn,  and 
when  the  average  duration  of  widowhood  does  not  much  exceed 
ten  years.  Table  VII  {b)  can  be  used  with  reasonable  confidence. 

Messrs.  Hewat  and  Chatham,  in  their  admirable  work  on  the 
Experience  of  the  Widows'  and  Pension  Funds  of  the  Scottish 
Banks,  give  a  table  of  central  marriage  rates  of  widows,  and  in 
Table  VIII  the  Bankers^  Widows'  rates  are  placed  side  by  side 
with  those  of  the  Patriotic  Fund  Widows. 

The  amount  of  difference  is  very  remarkable,  and  is,  we 
think,  not  in  the  main  due  to  any  difference  in  social  position, 
but  rather  to  the  fact  that  widows  on  the  Patriotic  Fund  continued 
to  receive  half  the  usual  allowance  when  married,  whereas  the 
allowances  to  the  Bankers'  Widows  ceased  entirely  on  re-marriage. 

The  comparison  serves  to  emphasize  the  caution  usually 
advised  when  it  is  proposed  to  employ  rates  of  re-marriage  or  any 
similar  function,  derived  from  a  special  experience,  to  an 
experience  differing  therefrom  in  any  material  degree. 

In  order  to  facilitate  a  comparison  between  the  rates  of 
re-marriage  here  brought  out,  and  those  among  the  general 
population.  Table  IX  has  been  compiled  from  the  Registrar- 
General's  Reports  and  the  Census  Returns.  The  rate  shown  is 
in  each  case  derived  from  the  average  of  three  years'  re-marriages 
of  widows,  and  the  number  of  widows  from  the  Census  for  the 
central  year  of  the  three.  By  the  courtesy  of  the  Registrar- 
General  we  were  supplied  with  the  marriage  statistics  for  1902, 
and  these  have  been  employed  in  obtaining  the  rates  of  re-marriage 
for  1901. 

In  the  early  periods  considerable  uncertainty  arises  from  the 
fact  that  the  age  at  marriage  in  numerous  cases  is  not  stated. 
In  all  such  cases  the  numbers  given  as  of  unstated  age  have  been 
distributed  in  the  proportion  of  those  whose  ages  are  stated,  but 
no  correction  has  been  applied  to  the  Census  figures  to  bring 
them    to    the    middle    of    the    Census    year.      The   last   is   an 
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unimportant  point,  but  the  distribution  of  the  unstated  ages 
may  involve  a  more  or  less  serious  departure  from  the  true  rates. 

The  Registrar-General's  Ofl&ce  have  made  great  efforts  to 
reduce  the  number  of  unstated  ages  of  marriage,  and  by 
persistently  keeping  the  question  in  the  foreground,  they  have 
succeeded  in  obtaining  statements  of  age  in  nearly  99  per-cent  of 
the  total  number  married  during  1902. 

The  marriage  rate  of  spinsters  for  1901  is  appended  in  the 
last  column  of  Table  IX,  as  being  of  some  interest. 

The  rates  for  widows  on  the  Patriotic  Fund,  it  will  be 
noticed,  lie  between  those  for  widows  and  spinsters  of  the 
general  population.  At  the  groups  of  ages  20-24,  25-34,  35-44, 
there  is  a  fairly  close  con'espondence  with  the  rates  among 
widows  of  the  general  population,  but  at  the  remaining  groups, 
the  spinsters'  rates  are  more  nearly  approached. 

One  would  expect  the  rates  of  re-marriage  of  the  widows 
under  observation  to  be  less  than  the  general  rate  of  re-marriage, 
since  they  are  kept  above  the  pinch  of  poverty  by  the  allowances 
received,  and  re-marriage  is  penalized  by  the  withdrawal  of  half 
the  pensions  allowed  during  widowhood.  There  seems  to  be  a 
steady  decline  in  the  rate  of  re-marriage  of  widows  in  the  thirty 
years  1871-1901  in  all  the  groups,  with  only  two  marked  exceptions. 
For  1901,  there  is  a  rise  in  the  rate  among  widows  under  20, 
but  as  the  numbers  of  such  widows  is  always  small,  this  is  not  a 
very  significant  fact.  For  ages  25-34  a  small  rise  is  apparent  for 
1901 ;  the  amount  of  the  rise  is  comparatively  small,  and  hardly 
affects  the  general  trend. 

The  Registrar-General's  Report  shows  a  nearly  continuous 
decline  in  the  proportion  of  re-mamages  to  total  marriages  since 
1874,  but  the  total  marriage  rate,  though  lower  in  1901  than  in 
the  early  seventies,  has  risen  since  1886,  with  the  exception  of  a 
relapse  in  1893.  The  total  marriage  rate  depends,  no  doubt,  on 
the  general  prosperity  of  the  country,  but  it  is  not  so  easy  to 
assign  a  reason  for  the  decline  in  the  proportion  of  re-marriages 
to  total  marriages. 

In  that  most  admirable  compendium  of  statistics  of  the 
population,  the  recently  issued  Digest  of  the  Results  of  the 
Census  of  England  and  Wales  in  1901*,  the  progress  of  the 
marriage  rate  is  shown  as  follows  : 

*  A  digest  of  the  Results  of  the  Census  of  England  and  Wales  in  1901, 
compiled  by  William  Sanders,  and  produced  under  the  general  supervision  of 
Thomas  G.  Acklaud.     C.  &  E.  Layton,  1903. 
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"The  average  marriage  rate  (persons  married  to  1000  living) 
"  for  the  years — 

1851-  60  was  16-9, 
1861-  70  „  16-6, 
1871-  80  „  16-2, 
1881-  90  „  14-9, 
1891-1900  „  15-6, 
1901      „     15-9." 

These  figures  confirm  the  above  remarks  on  Table  IX. 

The  Mortality  Table,  founded  on  the  aggregate  experience,  is 
set  forth  in  Table  X;  and  the  graduated  rates,  with  values  of 
annuities  and  assurances  derived  therefrom,  and  commutation 
columns,  are  given  in  Table  XI. 

A  table  (XII)  was  also  formed  from  the  experience  limited  to 
the  period  of  widowhood.  In  this  table  the  mortality  experience 
of  re-married  women  was  excluded,  but  those  who  became  again 
widowed  were  treated  as  new  entrants,  and  their  experience  until 
subsequent  re-marriage  or  forfeiture  included. 

A  comparison  of  the  curves  in  Diagram  IV  will  show 
that  the  rates  of  mortality  amongst  the  widows  is  lower  than 
that  of  the  3rd  English  Life  Table  until  age  47,  when  it 
becomes  higher,  until  it  eventually  coincides  with  the  3rd  English 
at  age  73. 

The  lower  rates  below  age  47  are  probably  owing  to  the 
exclusion  of  the  risks  of  maternity. 

The  rates  of  mortality  in  the  Aggregate  Table,  which  includes 
the  experience  of  re-married  women,  are  below  those  of  the 
widows  until  age  34,  after  which  they  are  higher  until  age  49. 
The  lower  rates  until  age  34  may  possibly  be  due  to  the  selection 
of  re-marriage,  and  the  higher  rate  observed  until  age  49  to 
maternity  risks.  Not  much  reliance  can  be  placed  on  the  rates 
shown  at  the  higher  ages,  as  the  data  upon  which  they  were 
based  were  very  scanty  and  irregular. 

No  table  showing  the  rates  of  mortality  peculiar  to 
re-married  women  has  been  formed.  It  might,  however,  be 
expected  that  such  a  table  would  show  the  same  differences  from 
the  experience  of  widows  as  are  exhibited  in  the  curves  in 
Diagram  IV  between  the  total  experience  and  the  widows' 
experience,  but  in  a  more  pronounced  form. 

The  experience  of  re-married  women  has  been  used  to  obtain 
rates  of  widowhood,  and  these  are  given  in  rough  and  in  adjusted 
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form  in  Table  XIII.  This  is^  of  course,  a  table  of  death-rates  of 
husbands,  referred  to  the  ages  of  the  wives  at  the  date  of  death 
of  the  husband.  On  comparing  the  rates  vriih  those  of  the 
English  Life  No  3  Males,  it  will  be  remarked  that  they  progress 
very  slowly  with  the  ages  of  the  wives,  showing  that,  as  the  age 
of  the  wives  increases,  the  disparity  of  age  of  husbands  and  wives 
on  the  average  increases  also. 

This  feature  is  probably  mainly  due  to  two  causes.  First, 
whatever  the  ages  of  husbands  and  wives  at  marriage  may  be, 
since  the  older  husbands  are  subject  to  a  higher  rate  of  mortality, 
it  follows  that  the  age  of  the  remaining  husbands  must  become 
relatively  less  compared  with  that  of  the  remaining  wives. 
Secondly,  widows  who  re-marry  comparatively  late  in  life  have 
husbands  younger  than  themselves,  and  these  come  into  Table 
XIII  as  new  entrants,  exercising  the  same  disturbing  influence  as 
do  newly  selected  lives  in  an  ordinary  aggregate  table  of  mortality 
of  assured  lives.  The  Registrar-General's  Sixty-fourth  Report 
coutains  particulars  of  the  relative  ages  of  husbands  and  wives  in 
the  marriages  taking  place  during  1901.  From  these  particulars 
Table  XIV  has  been  compiled,  and  the  average  differences  of 
ages  at  marriage  there  shown  seem  to  confirm  the  explanation 
offered  in  the  foregoing  paragraph  with  respect  to  the  rates  of 
widowhood. 

In  dealing  with  benefits  which  depend  upon  the  rate  of 
widowhood,  it  is  usually  necessary  to  make  some  assumption  as 
to  the  average  age  of  the  husbands,  and  a  further  assumption 
as  to  the  rate  of  mortality  which  they  will  experience.  Table  XIII 
enables  us  to  dispense  with  both  these  assumptions  for  the 
particular  class  of  wives  here  dealt  with  ;  and  it  is  hoped,  there- 
fore, that  it  may  be  of  some  service  to  others  who  may  have 
occasion  to  deal  with  pension  or  other  funds  where  the  rate  of 
widowhood  is  of  importance. 

In  concluding  our  remarks,  we  have  to  offer  our  grateful 
thanks  to  several  gentlemen  who  have  kindly  assisted  in 
working  up  the  diagrams  and  tables.  Though  these  are  fairly 
voluminous,  it  will  be  readily  understood  that  they  do  not  show 
more  than  a  small  proportion  of  the  labour  expended  in  amving 
at  the  results. 

For  particulars  as  to  the  history  and  working  of  the  Patriotic 
Funds  we  are  indebted  mostly  to  the  published  Reports,  and  to 
the  letters  of  Col.  Young,  the  Secretary  to  the  Royal  Commission, 
who  has  very  kindly  helped  us  on  many  occasions  by  clearing  up 
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difficulties  and  explaining  many  points  which  had  a  bearing  on 
the  methods  to  be  employed  in  dealing  with  the  statistics. 

We  are  keenly  alive  to  the  many  imperfections  and  short- 
comings of  this  attempt  to  deal  with  a  very  interesting  body  of 
statistics,  and  we  are  in  particular  painfully  conscious  of  the  crude 
way  in  which  many  of  the  results  are  introduced. 

Our  only  excuse  is  the  very  hurried  conditions  under 
which  the  paper  had  to  be  prepared,  amidst  the  pressure  of 
other  duties. 

We  hope,  however,  that  we  have  succeeded  in  putting  the 
experience  upon  record  in  such  a  way  that  the  principal  features 
which  it  discloses  may  be  readily  recognized,  and  that  our  work 
may  facilitate  the  efforts  of  any  actuary  who  may  desire  to  deduce 
from  them  further  results. 
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Tabll  I. 
Number  of  Widows  entering  and  leaving  Patriotic  (^Russian  War)  Fund. 
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Tai 
Widoivs'  Experieii 

Age  last  birthday  at  Widowhood,  18-22. 
Average  age  of  Entrants,  21"1. 
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,, 

36 

38 

47 

26 

1 

... 

i 

36 

36 

48 

27 

2 

... 

2 

35 

35 

49 

28 

i 

,, 

1 

33 

33 

50 

29 

... 

1 

32 

32 

51 

30 

1 

2 

31 

31 

52 

31 

... 

29 

29 

53 

32 

29 

29 

54 

33 

... 

"i 

29 

29 

55 

34 

1 

28 

28 

56 

35 

., 

1 

27 

27 

57 

36 

.. 

26 

26: 

58 

37 

... 

26 

26 

59 

38 

... 

i 

26 

26 

60 

39 

1 

25 

25, 

61 

40 

2 

24 

24, 

62 

41 

22 

22; 

63 

42 

... 

1 

22 

22  j 

64 

43 

1 

2 

21 

21; 

65 

44 

.. 

4 

4 

19 

191 

1       66 

45 

., 

... 

14 

14 

15 

15' 

1      67 

46 

•• 

... 

1 

1 

1 

^L 

226 

33 

55 

20 

334 

3,219 

3,l9l|_ 

1904.]       in  receipt  of  relief  from  the  Patriotic  Fund. 
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atriotic  {Russian  War)  Fund. 


No.  of  E 

iitianU  at 

age  18     . 

10 

j> 

19     ■ 

17 

» 

20     . 

56 

» 

„        21     . 

99 

» 

22 

Total  of  Group     . 

152 
334 

l"  OF 

Rates  of 

1 

Year  of 

Jture 
if) 

JIarriage 
E(m) 

Death 
E((0 

Total 

Decrement 

q  (dec.) 

Marriage 
an.i  Death 
0  (m+rf) 

Forfeiture  1   31 

[arriage 
g(m) 

Death 
9(d) 

Widow- 
hood 

0) 

(11) 

(12) 

(13) 

(U) 

(15) 

(16) 

(17) 

(IS) 

2-5 

324-5 

317- 

-1138 

•0704 

•0465 

0586 

•0126 

0 

6- 

290- 

272- 

•1689 

•1375 

•03(;2 

1310 

•0074 

1 

45 

242-5 

222- 

•1992 

•1770 

■0267 

1732 

•0045 

2 

5" 

194-5 

1845 

-1371 

•1228 

■0162 

1131 

•0108 

3 

7-5 

168- 

lo7-5 

-15S8 

•1479 

•0127 

1369 

•0127 

4 

9- 

142- 

138- 

•0699 

■0563 

•0141 

0563 

0 

1-5 

133 

124-5 

-1278 

•1278 

1278 

6 

1-5 

114-5 

111- 

•0948 

•0783 

•0179 

0699 

•0090 

7 

9-5 

104-5 

100- 

•10i8 

•1048 

0957 

•0100 

8 

1-5 

93-5 

91- 

•0638 

•0535 

•0109 

0535 

9 

}5 

86-5 

83- 

•12.50 

•1034 

•0240 

0925 

•0120 

10 

1-5 

77- 

74-5 

•0649 

•0649 

0649 

11 

)• 

70- 

70- 

•0972 

•0839 

■0145 

0429 

■0429 

12 

t- 

64- 

63- 

•0615 

•0313 

■0313 

0313 

13 

)-5 

60-5 

59- 

•0656 

•0496 

■0168 

0496 

14 

;-5 

56- 

o5'5 

•0526 

•0179 

•0354 

0179 

15 

]. 

53- 

52- 

•0926 

•0748 

•0192     i 

0566 

•0192 

16 

}• 

48-5 

48-0 

•0408 

•0408 

i 

0206 

•0206 

17 

y 

46-5 

45-5 

•0638 

•0430 

•0217 

0430 

18 

jJ-5 

43- 

43-5 

-0455 

•0230 

•0230     , 

•0230 

19 

•5 

41-5 

41- 

-0476 

•0241 

•0241 

0'241 

.#• 

20 

y 

40- 

40- 

... 

21 

y 

39-5 

39-5 

•025 

•0250 

22 

J-5 

39- 

38-5 

•0256 

•0256 

0256 

... 

23 

;-5 

37-5 

37- 

-0526 

•0267 

•0267 

0267 

24 

>• 

30- 

36- 

25 

•5 

36- 

85'5 

-0278 

•0278 

0278 

26 

l' 

34- 

35- 

-0571 

•0571 

... 

■0571 

27 

1-5 

33- 

32-5 

•0303 

•0303 

0303 

28 

•5 

31-5 

32- 

•0313 

•0313 

•0313 

29 

1- 

30-5 

30-5 

•0645 

•0645 

0328 

0328 

30 

!• 

29- 

29- 

... 

... 

31 

» 

29- 

29- 

32 

•5 

28-5 

29- 

•0345 

•0345 

•034.5 

33 

•5 

27-5 

28- 

-0357 

•0357 

•0357 

34 

•5 

2C-5 

26- 

26- 

27- 

2G- 
26- 

-0370 

•0370 

■0370 

35 
36 
37 

•5 

25-5 

26- 

•0385 

•0385 

...       '■ 

0385 

38 

•5 

24-5 

25- 

-0400 

•0400 

■0400 

39 

23- 

24- 

•0833          0833 

•0833 

40 

• 

22- 

22- 

41 

•5 

21-5 

22- 

•0455 

-0455 

1 

•0455 

42 

•5 

20-5 

21- 

•0476 

■0476 

... 

•0476 

43 

19- 

19- 

... 

44 

15- 
1- 

% 

... 

45 
46       1 

lT~ 

3,175- 

3,078-5 

1        ...               ...       j 

■■     J 
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Be-marria(je  and  Mortality  of  Widows 


[July 

Table 
Widows*  Experiei 


Ages  Inst  birthday  at  Widowhood,  23-27. 
Average  age  of  Entrants,  24*9. 


Age 

Yp.1i 
of 

Married 

Died 

Forfeited 

Existing 

Total 
Decre- 

" 

Expose 

Total 

Decrement 

E(dec.) 

Man 
audi 
E(ir 

attained 

Widow- 
hood 

im 

(d) 

(/; 

(ex.) 
<6) 

ment 
{dec.) 

(1) 

(2) 

(3) 

(4) 

(S) 

(T) 

(8) 

(I 

25i 

0 

44 

7 

30 

81 

1,097 

l,Of 

26 

1 

119 

7 

1       24 

150 

1,016 

1,0( 

27 

2 

152 

4 

21 

177 

866 

8! 

28 

3 

90 

7 

13 

110 

689 

Gi 

29 

4 

57 

4 

4 

65 

579 

h'. 

30 

5 

53 

4 

4 

61 

514 

5: 

31 

6 

36 

4 

4 

44 

453 

4' 

32 

7 

35 

3 

4 

42 

409 

4< 

33 

8 

22 

1 

5 

28 

367 

8< 

34 

9 

20 

3 

4 

27 

339 

31 

35 

10 

32 

4 

4 

40 

312 

3 

36 

11 

17 

1 

7 

25 

272 

37 

12 

14 

4 

5 

23 

247 

38 

13 

5 

5 

3 

13 

224 

39 

14 

6 

5 

4 

15 

211 

40 

15 

7 

2 

1 

10 

196 

41 

16 

4 

3 

2 

9 

186 

i 

42 

17 

1 

5 

5 

11 

177 

1 

43 

18 

3 

3 

6 

166 

1 1 

44 

19 

2 

3 

2 

7 

160 

1 

45 

20 

1 

1 

1 

3 

153 

1 

46 

21 

3 

4 

1 

8 

150 

1 

47 

22 

6 

1 

... 

7 

142 

1 

48 

23 

1 

1 

2 

135 

1; 

49 

24 

2 

2 

133 

1; 

50 

25 

2 

3 

4 

9 

131 

1 

51 

26 

2 

7 

122 

V 

52 

27 

2 

2 

115 

1 

53 

28 

4 

... 

4 

113 

1 

54 

29 

2 

2 

109 

1( 

55 

30 

•  ■• 

3 

3 

107 

K 

56 

31 

... 

4 

4 

104 

11 

57 

32 

... 

1 

1 

100 

V 

58 

33 

5 

... 

...               5 

99 

59 

34 

... 

3 

2 

5 

94 

; 

60 

35 

6 

6 

89 

' 

61 

36 

4 

^. 

4 

83 

62 

37 

... 

5 

5 

79 

63 

38 

... 

7 

••• 

7 

74 

64 

39 

... 

2 

•  •• 

2 

67 

t 

65 

40 

... 

5 

■  >* 

... 

5 

65 

t 

66 

41 

... 

^      i 

... 

6 

60 

t 

67 

42 

2 

... 

2 

54 

[ 

68 

43 

5 

i 

6 

52 

I 

69 

44 

... 

2 

■«• 

4 

6 

46 

4 

70 

45 

6 

31 

37 

40 

4 

71 

46 

... 

::;   t 

3 

3 

3 

... 

727 

"T72"-j 

159 

39 

1,097 

10,999 

10,91 

1904.]       in  receipt  of  relief  from  the  Patriotic  Fund. 
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\tinued. 

atriotic  {Russian  War)  Fund. 

No  of  Entrants  at  age  23  .  191 

.,      24  .  231 

,.      25  .  252 

„      26  .  215 

.,      27  .  208 

Total  of  Grotip  .  1,097 


i"  OF 

Rates  of 

Year  of 

Widow- 

bood 

iture 
J) 

Marriage 
E(ni) 

Deatl- 
E(d) 

Total 

Uecremeni 

q  {dec.) 

Marriage  ^ 
and  Deatli  ^^ 
'i{m+d) 

)rfeiture  i 
9(/) 

arriage  | 

sW  ; 

1 

Death 
5(^ 

3) 

01) 

(12) 

(13) 

(U) 

(IS)   1 

(16)   I 

(17) 

(IS) 

'1-5 

1,078-5 

1,060 

0738 

-0471 

0280 

0408 

0066 

0 

.3- 

1,000-5 

944 

5 

1476 

■1255 

0252 

1189 

0074 

1 

iS- 

853-5 

779 

5 

20i4 

•1823 

0266 

1782 

0051 

2 

tOo 

679- 

637 

5 

1597 

-1421 

0203 

1325 

OHO 

3 

=8-5 

575- 

548 

5 

1123 

-1057 

0073  : 

0991 

0073 

4 

15-5 

510- 

485 

5 

1187 

•1113 

0082  : 

1039 

0082 

5 

;3- 

449- 

433 

0971 

•0887 

0092 

0802 

0092 

6 

•0- 

405-5 

389 

5 

1027 

•0934 

0103 

0863 

0077 

7 

.5-5 

364- 

353 

5 

0763 

0631 

0141 

0604 

0028 

8 

;7-5 

335-5 

327 

0796 

•0682 

•0122 

0596 

0092 

9 

■4- 

308- 

294 

1282 

-1161 

0136 

1039 

0136 

10 

3- 

268- 

260 

0919 

-0670 

0266 

0634 

0038 

11 

8- 

242-5 

237 

5 

0931 

•0736  t 

0210 

0577 

0168 

12 

9- 

220- 

220 

0580 

-0449 

0137 

0227  , 

0227 

13 

5-5 

206-5 

206 

0711 

•0526 

0195 

0291  1 

0243 

14 

1-5 

194-5 

192 

0510 

-0460 

0052 

0360 

0104 

15 

2-5 

183-5 

183 

0484 

•0378 

0110 

0218 

0164 

16 

4- 

172- 

174 

0621 

•0344 

0287 

0058 

0287 

17 

4-5 

164-5 

163 

0361 

•0182 

0182   ; 

0182 

... 

18 

i7-5 

157-5 

158 

0438 

■0314 

0127 

0127 

0190 

19 

la- 

152 

152 

0196 

•0131 

0066  . 

0066 

0066 

20   1 

6-5 

147-5 

14S 

0533 

•0468 

0068 

0203 

0270 

21 

9- 

138-5 

141 

5 

0493 

•0424 

0072 

•  •• 

0424 

22   ! 

;4-5 

134- 

134 

5 

0148 

•0074 

0074  i 

, 

0074 

23   i 

T2* 

132- 

133 

0150 

0150  ' 

1 

1 

0150 

24 

J8'5 

127-5 

128 

0687 

-0388  ' 

0311 

0157  ' 

0234 

25 

^•5 

119-5 

121 

0574 

•0574  1 

0167 

0413 

26 

J4- 

lu- 

115 

0174 

•0174 

1 

0174 

27 

^• 

ll  1- 

113 

0354 

•0354  1 

0354 

28 

33- 

108- 

109 

0183 

•0183 

0183 

29 

?-5 

105-5 

107 

0280 

•0280 

0280 

30   j 

^•5 

102- 

104 

0385 

•0385 

0385 

31   1 

99-0 

100 

0100 

•0100 

0100 

32 

3o 
J-5 

96-5 

99 

0505 

■0505 

0505 

33 

91-5 

93 

0532 

•0323 

0216 

0323 

34 

'3' 

86- 

89 

0674 

•0674 

0674 

35 

l- 

81- 

83 

0482 

■0482 

0482 

36 

5-5 

76-5 

79 

0633 

■0633 

0633 

37 

>5 

70-5 

74 

0946 

0946 

0946 

38  . 

)• 

66- 

67 

0299 

•0299 

0299 

39 

'.'h 

62-5 

65 

0769 

•0769 

0769 

40 

57- 

60 

1000 

•1000 

1000 

41 

53- 

54 

0370 

■0370 

0370 

42 

'•5 

495 

52 

0962 

■(1962 

0962 

43 

'■ 

45- 

46 

0435 

0435 

i 

0435 

44 

37- 

40 

-1500 

1500 

1500 

45 

'••5 

3- 

3 

46 

10,833-5 

10,556 

1 

! 

... 

1 
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Table   1I| 
Widows^  Experienek 


Ages  last  birthday  at  Widowhood,  28-32. 
Average  age  of  Entrants,  29"7. 


Age 
attained 

Year 

of 

■Widow- 

liood 

Marri  d 

(7/1) 

Died 
(<0 

Forfeited 

Total 
Decre- 
ment 
(sUc.) 

" 

Exposed  i 

Existing 

Total 

Decvemeiit 

E  {dec.) 

Marriaj 
and  Dea 
E(to-h 

(1) 

{•A 

(3) 

(4) 

(55 

(0) 

(7) 

(8). 

(9) 

301 

0 

27 

4 

22 

53 

903 

892-' 

31 

1 

83 

4 

11 

98 

850 

844T 

32 

2 

88 

4 

11 

103 

752 

746-.^ 

33 

3 

57 

5 

3 

65 

619 

647-; 

34 

4 

47 

5 

1 

53 

584 

5S3-; 

35 

5 

43 

3 

0 

51 

531 

528-i 

36 

6 

36 

5 

3       i 

44 

480 

478-; 

37 

7 

23 

5 

1 

29 

436 

435-; 

38 

8 

12 

1 

2 

15 

407 

406- 

39 

9 

15 

3 

18 

392 

392- 

40 

10 

15 

5 

4 

24 

374 

372- 

41 

11 

9 

7 

2 

18 

350 

349- 

42 

12 

14 

5 

4 

23 

332 

330- 

43 

13 

9 

6 

5 

20 

309 

306-; 

44 

14 

5 

3 

4 

12 

289 

2s7' 

45 

15 

5 

4 

1 

10 

277 

27'; 

46 

16 

A- 

7 

2 

13 

267 

266- 

47 

17 

2 

3 

5 

254 

254- 

48 

18 

4 

2 

6 

249 

248- 

49 

19 

3 

3 

6 

243 

243- 

50 

20 

2 

2 

4 

237 

237' 

51 

21 

7 

i 

8 

233 

232-; 

52 

22 

5 

1 

6 

225 

224-; 

53 

23 

i 

4 

5 

219 

219- 

54 

24 

5 

i 

;;       6 

214 

213.' 

55 

25 

**. 

2 

2 

208 

208- 

56 

26 

5 

5 

206 

206- 

57 

27 

... 

7 

7 

201 

201- 

58 

28 

2 

2 

194 

194- 

59 

29 

4 

4 

192 

192- 

60 

30 

1 

10 

i 

11 

188 

188- 

61 

31 

8 

1 

8 

177 

177- 

62 

32 

6 

1 

6 

169 

169- 

63 

33 

9 

1 

10 

163 

162'  i 

64 

34 

6 

1 

9 

153 

152-.  : 

65 

35 

10 

1 

11 

144 

143 .  ' 

GQ 

36 

4 

6 

133 

133'  , 

67 

37 

9 

1 

10 

127 

126-;  ; 

6S 

38 

10 

1 

11 

117 

117-  i 

GD 

39 

3 

3 

6 

106 

106- 

70 

40 

7 

1 

8 

100 

100- 

71 

41 

4 

4 

92 

92- 

72 

42 

10 

i 

11 

88 

87-: 

73 

43 

6 

4 

10 

77 

77- 

74 

44 

9 

10 

19 

67 

67- 

75 

45 

6 

... 

36 

42 

48 

48- 

76 

46 

6 

6 

6 

6- 

501 

246 

91 

65 

903 

13,012 

12,966£ 

1904.]       in  receijjt  of  relief  from  tliv  Patriotic  Fund. 
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ntiiiuei/. 

?atriotic  {Utixnian  iVur)  Fund. 

No.  of  Entrants  at  age  28 

M                         M                         »  ^y 

„  3U 

»  31 

„  32 


221 
189 
246 
118 
129 

9fJ3 


sk"  or 

Kaies  of 

Ye  ir  of 
Widow- 
hood 

feilnre 

M.irria 

E(m] 

1 

E(<0 

Total 

Decrement 

<l  (dec.) 

Marriage 

and  Death 

(/(m  +  fO 

Forfeiture 
3  0) 

Marriage 
g(m) 

Death 
9('0 

10) 

(11) 

(12) 

(13) 

(14) 

(15) 

(16) 

(17) 

(IS) 

J87-5 

890 

878-5 

•0587 

•0348 

•0248 

•0303 

•00  {6 

0 

J06-5 

842 

5          803- 

•1153 

•1030 

•0136 

•0985 

■005U 

1 

-06- 

744 

5          702-5 

•1370 

•1232 

•0156 

•1182 

•0057 

2 

)18- 

645 

619- 

•1002 

•0958 

•0049 

•0884 

•0081 

3 

i58- 

581 

560- 

•0908 

•0891 

•0018 

•0809 

•0089 

4 

iOS- 

527 

507- 

•0960 

-0870 

•0098 

•0816 

•0059 

5 

:59-5 

476 

460-5 

•0917 

-0857 

•0065 

•0756 

■0109 

6 

.22- 

433 

424- 

•0665 

•0643 

■0024 

•0531 

•0118 

7 

00-5 

405 

5          400- 

•0369 

•0320 

•0050 

•0296 

•0025 

8 

•83- 

390 

5           384-5 

•0459 

•0459 

•0384 

•0078 

9 

64- 

369 

5           364-5 

•0642 

•0538 

•oi'io 

•0406 

•0137 

10 

42- 

345 

5           344-5 

•0514 

•0458 

■0058 

•0260 

•0203 

11 

22-5 

327 

5           323- 

•0693 

•057(5 

•0124 

•0427 

•0155 

12 

Ol-o 

303 

5           302- 

■0647 

•0489 

•0166 

•0297 

•0199 

13 

85- 

285 

5          284-5 

•0415 

•0279 

•0140 

•0175 

•0105 

14 

72-5 

274 

5          274- 

•0361 

•0325 

•0037 

•0182 

•0146 

15 

61o 

262 

5          264- 

•0487 

•0414 

•0076 

•0152 

•0265 

16 

51-0 

252 

5          253- 

•0197 

•0197 

•0079 

•0119 

17 

47- 

246 

248- 

•0241 

•0161 

■dosi 

•0161 

IS 

40- 

241 

5           241-5 

•0247 

•0247 

•0124 

•0124 

19 

35- 

236 

236- 

•0169 

•0169 

■0085 

•0085 

20 

29-5 

229 

232-5 

•0343 

•0301 

•cf644 

•0301 

21 

22-5 

222 

,       224-5 

•0267 

•0223 

•0045 

•0223 

22 

16-5 

217 

i       218-5 

•0228 

•0228 

•0046 

•0183 

23 

Ll-o 

211 

1       213-5 

•0280 

•0234 

•0047 

•0234 

24 

)7- 

207 

1       208- 

•0096 

•0096 

•0096 

25 

>3o 

203 

5    1       206- 

•0243 

•0243 

.. 

•0243 

26 

»7-5 

197 

5           201- 

•0348 

•0318 

,. 

•0348 

27 

)3- 

193 

194- 

•0103 

•0103 

•0103 

28 

10- 

190 

192- 

•0208 

•0208 

•0208 

29 

J2-5 

183 

1       187-5 

•0585 

•0585 

■0055 

•0533 

30 

[3- 

173 

1       177- 

•0452 

•0452 

... 

•0452 

31 

8-5 

166 

:    169- 

•0355 

•0355 

.. 

•0355 

32 

158 

1       162-5 

•0613 

•0554 

•6663 

•0554 

33 

0- 

149 

5           152-5 

-0458 

•0393 

•0067 

•0393 

34 

9- 

138 

5           143-5 

-0764 

•0697 

•0072 

•0697 

35 

1- 

131 

133 

-0301 

•0301 

•0301 

36 

25 

122 

126-5 

•0787 

•0711 

•0082 

•0711 

37 

2- 

112 

117- 

•0S55 

•0855 

... 

•0855 

38 

Sl'5 

104 

5           106- 

•02S3 

•0283 

•0283 

39 

fe-5 

96 

5           100- 

•0700 

•070»J 

•0700 

40 

Hd* 

90 

92- 

•0435 

•0435 

•0435 

41 

w* 

82 

5            87-5 

•1250 

•1143 

•0120 

•1143 

42 

»• 

74 

77" 

•0779 

•0779 

•0779 

43 

*'.j 

62 

5            67- 

•1343 

•1343 

•1343 

44 

''• 

45 

48- 

•1250 

•1250 

•1250 

45 

"' 

6 

6- 

46 

■■5 

12,843 

•5      12,716- 

... 
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Table  1. 
Widows^  Experiem 


Ages  last  birthday  at  Widowhood,  33-37. 
Average  age  of  Entrants,  34'9. 


Age 

Year 
of 

Married 

Died        For 

feited     Exi 

sting 

Total 
Decre- 

*' Exposed 

Totel 

Decrement 

E  (dec.) 

attained 

Widow- 
hood 

(m) 

(d) 

/)              ( 

^x.) 

ment 
(dec.) 

Mama 
and  De; 
E(m+ 

(1) 

(2) 

(3) 

(4) 

5)                ( 

6) 

(7) 

(S) 

(9) 

35i 

0 

17 

2 

11 

30 

569 

563 

36 

1 

36 

5 

4 

45 

539 

537 

37 

2 

48 

6 

5 

59 

494 

491 

38 

3 

21 

7 

2 

30 

435 

434 

39 

4 

16 

4 

2 

22 

405 

404 

40 

5 

19 

2 

21 

383 

383 

41 

6 

9 

4 

., 

13 

362 

362 

42 

7 

12 

3 

15 

349 

349 

43 

8 

5 

1 

2 

8 

334 

333 

44 

9 

8 

9 

3 

20 

326 

324 

45 

10 

7 

5 

1 

13 

306 

30£ 

46 

11 

5 

2 

7 

293 

29£i 

47 

12 

6 

5 

3 

14 

286 

284 

48 

13 

3 

5 

1 

9 

272 

27]' 

49 

14 

3 

5 

8 

263 

26c 

50 

15 

1 

3 

2 

6 

255 

254 

51 

16 

2 

2 

4 

249 

24i. 

52 

17 

2 

5 

1 

8 

245 

2^. 

53 

18 

8 

1 

9 

237 

23( 

54 

19 

6 

1 

7 

228 

22\ 

55 

20 

"2 

1 

3 

221 

22: 

56 

21 

5 

2 

7 

218 

21: 

57 

22 

•  *• 

3 

1 

4 

211 

21( 

58 

23 

•  •• 

10 

2 

12 

207 

m 

59 

24 

2 

2 

195 

19; 

60 

25 

"i 

9 

10 

193 

19: 

61 

26 

6 

i 

7 

183 

18; 

62 

27 

"2 

2 

4 

176 

17( 

63 

28 

9 

i 

10 

172 

17; 

64 

29 

9 

1 

i 

11 

162 

16; 

65 

30 

... 

8 

1 

9 

151 

is: 

66 

31 

3 

3 

6 

142 

14; 

67 

32 

5 

,, 

5 

136 

13( 

68 

33 

6 

2 

8 

131 

13 

69 

34 

9 

4 

13 

123 

12; 

70 

35 

7 

7 

110 

IK 

71 

36 

6 

6 

103 

10; 

72 

37 

5 

i 

6 

97 

9 

73 

38 

6 

1 

7 

91 

9 

74 

39 

..• 

9 

1 

10 

84 

8- 

75 

40 

6 

1 

7 

74 

7- 

76 

41 

9 

1 

10 

67 

6 

77 

42 

5 

,, 

5 

57 

6: 

78 

43 

4 

,, 

i 

5 

52 

5.^ 

79 

44 

4 

10 

14 

47 

4: 

80 

45 

3 

29 

32 

33 

3 

81 

46 

223 

1 

1 

1 

... 

240 

19             t 

57 

569 

10,267 

10;^  1 

1904.]       in  recei'pt  of  relief  from  the  Patriotic  Fund. 
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tinned. 

atriotic  {Russian  War)  Fund. 

No.  of  Entrants 

it  asre  33 

121 

)' 

„       34 

110 

>>             » 

„       35 

116 

jj             »j 

„       36 

134 

,,             „ 

„      37 

88 

569 


i"   OF 

Rates  of 

Year  of 
Widow- 
hood 

iturc 

Marriage 
E(m) 

Death 
(d) 

Total 

Decrement 

q  (dec.) 

Marriage 

and  Death 

q(m+d) 

Forfeiture 
2(/) 

Marriage 
q(rn) 

Death 
3(d) 

0) 

(11) 

(12) 

(13) 

(14) 

(15) 

(16) 

(IT) 

(18) 

59o    1 

562-5 

555- 

-0527 

-0337 

-0197 

•0302 

•0036 

0 

18-5 

534-0 

519 

-0835 

-0764 

•0077 

•0674 

•0096 

1 

57' 

488-5 

467-5 

-1194 

•1099 

•0107 

•0983 

•0128 

2 

21- 

430-5 

423-5 

-0690 

-0645 

•0048 

•0488 

•0165 

3 

35- 

402- 

396- 

-0543 

-0495 

•0051 

•0398 

•0101 

4 

72-5 

382- 

373-5 

-0548 

-0548 

•0497 

•0054 

5 

55'5 

360- 

357-5 

-0359 

-0359 

•0250 

•0112 

6 

11-5 

347-5 

343- 

•0430 

-0430 

•0345 

•0087 

7 

Jl- 

332-5 

330-5 

-0240 

•0180 

•cioeo 

•0150 

•0030 

8 

17-5 

320- 

320-5 

-0613 

•0524 

•0094 

•0250 

•0281 

9 

X)- 

303- 

302- 

-0425 

•0393 

•0033 

•0231 

•0166 

10 

i9-5 

292- 

290-5 

-0239 

•0239 

•0171 

•0069 

11 

iO-5 

282- 

281-5 

-0490 

•0387 

•6ib7 

•0213 

•0178 

12 

!8- 

269- 

270- 

-0331 

•0295 

•0037 

-0112 

•0185 

13 

-.9- 

260-5 

261-5 

-0304 

•0304 

•0115 

•0191 

14 

13- 

252-5 

253-5 

-0235 

-0157 

•0079 

-0040 

•0118 

15 

.8- 

247- 

248- 

•0161 

-0081 

-0081 

•0081 

16 

,1-5 

242- 

243-5 

•0327 

-0286 

•0041 

-0083 

•0205 

17 

IS- 

232-5 

236-5 

-0380 

-0338 

•0043 

•0338 

18 

IS" 

224-5 

227-5 

-0307 

-0264 

•0044 

•0264 

19 

9-5 

220-5 

220- 

-0136 

-0136 

•0091 

•0045 

20 

5-5 

214-5 

217- 

-0321 

-0230 

•0093 

•0230 

21 

9-5 

209- 

210-5 

-0190 

-0143 

•0048 

•0143 

22 

■2- 

201- 

206- 

-0580 

•0485 

•0099 

•  •• 

•0485 

23 

4- 

194- 

195- 

-0103 

-0103 

. .. 

■  •■ 

•0103 

24 

8- 

188-5 

192-5 

-0518 

-0518 

... 

•0053 

•0468 

25 

0- 

179-5 

182-5 

-0383 

-0329 

•(wse 

•0329 

26 

4- 

175- 

175- 

-0227 

-0227 

... 

•oiu 

•0114 

27 

7-5 

167- 

171-5 

-0581 

•0525 

•0060 

-0525 

28 

1 

•5 

157- 

161-5 

-0617 

■0557 

•0063 

-0557 

29 

1 

147- 

151- 

-0530 

-0530 

•0530 

30 

:c 

►•5 

140-5 

142- 

•0211 

•0211 

... 

•0211 

31 

:e 

t-5 

133-5 

136- 

•0368 

•0368 

•0368 

32 

:i 

J- 

128- 

131- 

-0458 

•0458 

•0458 

33 

» 

)-5 

118-5 

123- 

-0732 

•0732 

•0732 

34 

J: 

5-5 

106-5 

110- 

-0636 

•0636 

... 

•0636 

35 

1' 

y 

100- 

103- 

•0583 

•0583 

... 

-0583 

36 

1-5 
J- 

94-5 

97- 

•0515 

•0515 

-0515 

37 

88- 

91- 

•0659 

•0659 

•0659 

38 

)-5 

79-5 

84- 

-1071 

•1071 

•1071 

39 

!.• 

71- 

74- 

-0811 

•0811 

•0811 

40 

p-5 

62-5 

67- 

-1343 

•1343 

... 

•1343 

41 

t' 

54-5 

57- 

-0877 

•0877 

•0877 

42 

50- 

52- 

-0769 

•0769 

•0769 

43 

>• 

45- 

47- 

-0851 

•0851 

•0851 

44 

•5 

31-5 

33- 

-0909 

•0909 

•0909 

45 

1 

1- 

... 

... 

46 

5 

i-5 

10,122-5 

10,131- 

... 

... 

... 

462 


Re-marriage  and  Mortality  of  Widows 


[July 

Table  II 
Widows'  Experienci 


Ages  last  birthday  at  Widowhood,  38-i2. 
Average  age  of  Entrants,  39'8. 


Age 

Year 
of 

M;irried 

Died 

Forfeited     Exi 

sting 

Total 
Decre- 

"Exposed ij 

ToUl 

Decrement 

E  {dec.) 

Man-iag 
and  Dea 
E(m-K 

attained 

Widow- 
hood 

(m) 

(d) 

(/)              («x.)  " 

ment 
{dec.) 

(1) 

(3) 

(4) 

(rO                (t5) 

{-) 

(8) 

(9) 

4^^ 

0 

13 

2 

6 

21 

380 

377-' 

41 

1 

20 

1 

3 

24 

359 

357-£ 

42 

2 

20 

5 

25 

335 

335- 

43 

3 

6 

4 

1 

11 

310 

309-c 

44 

4 

11 

2 

13 

299 

299- 

45 

5 

13 

3 

3 

19 

286 

284-f 

46 

6 

8 

2 

1 

11 

267 

266f 

47 

7 

8 

3 

r> 

13 

256 

255- 

48 

8 

3 

6 

2 

11 

243 

242- 

49 

•     9 

2 

3 

5 

232 

232- 

50 

10 

3 

4 

1 

8 

227 

226-J 

51 

11 

4 

1 

5 

219 

218-i 

52 

12 

i 

6 

7 

214 

214- 

53 

13 

1 

4 

5 

207 

207- 

54 

14 

1 

1 

2 

202 

202- 

55 

15 

1 

3 

"i 

5 

200 

199-i 

56 

16 

.«* 

2 

1 

3 

195 

194-i 

57 

17 

4 

4 

192 

192- 

58 

18 

2 

8 

10 

188 

IBS- 

59 

19 

2 

i 

3 

178 

177-i 

60 

20 

i 

7 

8 

175 

175- 

61 

21 

4 

4 

167 

167- 

62 

22 

•  •• 

4 

"i 

5 

163 

162i 

63 

23 

..• 

4 

4 

158 

158- 

64 

24 

•  •t 

6 

i 

*i 

8 

154 

153-i 

65 

25 

... 

4 

4 

146 

146- 

66 

26 

10 

3 

13 

14-2 

142- 

67 

27 

7 

3 

10 

129 

129' 

68 

28 

1 

i 

4 

6 

119 

118- 

69 

29 

6 

3 

9 

113 

113- 

70 

30 

7 

2 

9 

104 

104- 

71 

31 

2 

3 

5 

95 

95' 

72 

32 

9 

2 

11 

90 

90- 

73 

33 

8 

1 

9 

79 

79' 

74 

34 

10 

2 

12 

70 

70- 

75 

35 

3 

2 

5 

58 

58- 

76 

36 

5 

1 

6 

53 

53- 

77 

37 

2 

2 

47 

47- 

78 

38 

3 

3 

45 

45- 

79 

39 

5 

1 

6 

42 

42- 

80 

40 

7 

2 

9 

36 

36- 

81 

41 

1 

1 

27 

27' 

82 

42 

4 

4 

26 

26- 

83 

43 

4 

3 

7 

:.'2 

22- 

84 

44 

2 

3 

5 

15 

15- 

85 

55 

1 

8 

9 

10 

10- 

86 

46 

1 

1 

1 

!■ 

■■_■_ 

114 

195 

26 

15 

380 

7,275 

—  1 

1904.]       in  receix>t  of  relief  from  the  Patriotic  Fund. 
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tinucd. 

'atriotio  (^Russian  War)  Fund. 

No.  of  Entrants  at  age  38  .  92 

„             „             „       39  .  fi2 

„       40  .  110 

„       41  .  59 

»      42  .  ^ 

Total  of  Group  .  380 


k"  of 

Rates  of 

Year  of 
Widow- 
hood 

eitnre 
(/) 

Marriage 
E(m) 

Death       ^^ 

Total      1   M 
crement  |  an 
{dec.)     1    q 

aniage 
d  Death 
(ni  +  ri) 

Forfeiture 
2(/) 

Marriage 
1  ("0 

Deatli 
2((Z) 

10) 

(11) 

(12) 

(13) 

(14) 

(15) 

(16) 

(17) 

(18) 

72-5 

376- 

370-5 

0553 

0398 

•0161 

•0346 

■0054 

0 

i8-5 

357- 

317-5 

0669     1 

0587 

-0086 

•0560 

•0029 

1 

22-5 

332-5 

325- 

0746 

0746 

•0602 

•0154 

2 

05- 

307-5 

306-5 

0355 

0323 

•0033 

-0195 

•0131 

3 

32-5 

298- 

293-5 

0435 

0435 

-0369 

•0068 

4 

78- 

283- 

278- 

0664 

0562 

-0108 

-0459 

•0108 

5 

62- 

265-5 

262-5 

0412 

0375 

•0038 

-0301 

•0076 

6 

50-5 

253-5 

251- 

0508 

0431 

•0080 

-0316 

•0120 

7 

38-5 

239- 

240-5 

0453 

0372 

•0084 

-0126 

-0249 

8 

29-5 

230-5 

231- 

0216 

0216 

-0087 

•0130 

9 

23-5 

224-5 

225- 

0352 

0309 

•0045 

•0134 

-0178 

10 

17- 

216-5 

218-5 

0228 

0183 

•0046 

•0183 

11 

LO-5 

211- 

213-5 

0327 

0327 

•0047 

•0281 

12 

M-5 

205- 

206-5 

0242 

0242 

•0049 

■0194 

13 

31- 

201-5 

201-5 

0099 

0099 

•0050 

-0050 

14 

)8- 

198- 

199- 

0250 

0201 

•obsi 

•0051 

-0151 

15 

)4- 

193-5 

194-5 

0154 

0103 

•0052 

-0103 

16 

w- 

190- 

192- 

0208 

0208 

-0208 

17 

«• 

184- 

187- 

0532 

0532 

•0109 

-0428 

18 

i>j. 

176-5 

177-5 

0169 

0113 

•0056 

-0113 

19 

'I- 

171-5 

174-5 

0457 

0457 

-0058 

-0401 

20 

$5- 

165- 

167- 

0240 

0240 

•0240 

21 

!!• 

160-5 

162-5 

0307 

0246 

-0062 

•0246 

22 

i6- 

156- 

158- 

02o3 

0253 

•0253 

23 

;i- 

150-5 

153-5 

0455 

0391 

-0066 

•0391 

24 

4- 

144- 

146- 

0274 

0274 

•0274 

25 

1- 

137- 

142- 

0704 

0704 

•0704 

26 

5-5 

125-5 

129- 

0543 

0543 

•0543 

■n 

8-5 

118- 

118-5 

0168 

0084 

-0084 

■0084 

28 

0- 

110- 

113- 

0531 

0531 

•0531 

29 

k)-5 

100-5 

104- 

0673 

0673 

•0673 

30 

i4- 

94- 

95- 

0211 

0211 

•0211 

31 

l5-5 

85-5 

90- 

1000 

1000 

•1000 

32 

r 

75- 

79- 

1013 

1013 

•1013 

33 

r 

65- 

70- 

1429 

1429 

•1429 

34 

6-5 

56-5 

58- 

0517 

0517 

-0517 

35 

0-5 

50-5 

53- 

0943 

0943 

•0943 

36 

6- 

46- 

47- 

0426 

0^26 

•0426 

37 

3-5 

43-5 

45- 

0667 

0667 

•0(!67 

38 

)-5 

39-5 

42- 

1190 

1190 

•1190 

39 

2-5 

32-5 

36- 

1944     • 

1944 

•1944 

40 

5-5 

2G-5 

27- 

0370     1 

0370 

■0370 

41 

l- 

24- 

26- 

1538 

1538 

■1538 

12 

)• 

20- 

22- 

1818 

1818 

■1818 

43 

t- 

14- 

15- 

1333 

1333 

■1333 

44 

)-5 

9-5 

10- 

1000 

1000 

... 

■1000 

45 

i: 

1- 

1- 

46 

7,164-5 

7,205- 
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Table  II 
Widows'  Experien^ 


Ages  Inst  birthday  at  Widowhood,  43-47. 
Average  age  of  Entrants,  4'1'8 


Age 

Year 
of 

Married 

Died        For 

eited     Exi 

sting 

Total 
Decre- 

" Exposed 

Total 

Decrement 

E  (dec.) 

Harris 
and  Def 
E(m-1- 

attained 

Widow- 
hood 

(m) 

(<0                ( 

/)              (' 

X.) 

ment 
(dtc.) 

(1) 

(2) 

(3) 

0)                ( 

5)               ( 

6) 

(7) 

(8) 

(9) 

45^ 

0 

4 

4 

3 

11 

242 

240- 

46 

1 

11 

4 

1 

16 

231 

230- 

47 

2 

7 

1 

1 

9 

215 

214- 

48 

3 

4 

2 

1 

7 

206 

205- 

49 

4 

7 

7 

1 

15 

199 

198- 

50 

5 

3 

2 

1 

6 

184 

183 

51 

6 

6 

1 

7 

178 

178 

52 

7 

4 

4 

8 

171 

171 

53 

8 

I 

4 

i 

6 

163 

162 

54 

9 

1 

5 

6 

157 

157 

55 

10 

3 

1 

4 

151 
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56 

11 

i 

4 

5 

147 

147 

57 

12 

1 

3 

4 

142 
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58 

13 

2 

2 

138 
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59 

14 

4 

4 

136 

136 

60 

15 

6 

6 

132 

132 

61 

16 

4 

4 

126 

i2e 

62 

17 

5 

1 

i 

7 

122 

121 

63 

18 

1 

1 

115 

llf 

64 

19 

3 

1 

4 

114 

11. 

65 

20 

6 

1 

2 

9 

110 

lOi 

66 

21 

1 

6 

3 

10 

101 

10] 

67 

22 

6 

3 

9 

91 

9] 

68 

23 

6 

6 

82 

81 

69 

24 

3 

1 

3 

7 

76 

Tr 

70 

25 

i 

4 

5 

69 

6i 

71 

26 

5 

4 

9 

64 

6' 

72 

27 

3 

3 

6 

55 

5.' 

73 

28 

4 

4 

8 

49 

4! 

74 

29 

1 

1 

2 

41 

4 

75 

30 

4 

1 

5 

39 

3 

76 

31 

.. 

•  •• 

34 

3 

77 

32 

5 

i 

6 

34 

3 

78 

33 

6 

.. 

6 

28 

9 

79 

34 

3 

', 

3 

22 

2 

80 

35 

1 

1 

19 

1 

81 

36 

2 

2 

18 

1 

82 

37 

4 

4 

16 

1 

83 

38 

3 

,, 

3 

12 

1 

84 

39 

1 

1 

9 

85 

40 

2 

2 

8 

86 

41 

.. 

6 

87 

42 

2 

.. 

2 

6 

88 

43 

.*• 

i 

1 

4 

89 

44 

1 

1 

2 

3 

90 

45 

1 

1 

1 

91 

46 

52 

148              ] 

L3              1 

29 

242 

4,266 

4,^' 
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nued. 

riotic  {^Russian  War)  TPund. 

No.  of  Entrants  at  age  43     . 
»       44     . 
»       45     . 
„       46     . 
,,       47     . 

57 
46 
63 
34 
42 

Total  of  Group     . 

242 

OF 

Rates  of 

■1 

Year  of 
Widow- 
hood 

ire 

Marriage 

Deatl 

Total          M 
'        Decrement    an 

arriage 
d  Death 

Forfeiture 

Marriage 

Deatli 

E(m) 

E((f) 
(12) 

q(dec.)         q 

(m  +  d) 

9(/) 

q  (m) 

q(d) 

(11) 

(13) 

(14) 

(15) 

(16) 

(17) 

(18) 

238-5 

238 

5          -0455 

0333 

•0126 

•0168 

•0168 

0 

5 

228-5 

225 

-0693 

0651 

•0045 

•0481 

•0178 

1 

214- 

211 

-0419 

0373 

•0047 

•0327 

•0047 

2 

204-5 

203 

5         -0340 

0292 

-0049 

•0196 

•0098 

3 

195- 

195 

-0754 

0705 

-0052 

-0359 

•0359 

4 

5 

182-5 

182 

•0326 

0272 

-0055 

-0164 

•0110 

5 

5 

177-5 

175 

•0393 

0393 

-0338 

•0057 

6 

169- 

169 

-0468 

0468 

-0237 

•0237 

7 

5 

160-5 

162 

■0368 

0308 

-0062 

•0062 

•0247 

8 

154-5 

156 

5         -0382 

0382 

■0065 

•0319 

9 

5 

149- 

150 

5         -0205 

0199 

-00(37 

•0199 

10 

5 

145- 

146 

5         -0340 

0340 

-o6'69 

•0273 

11 

140-5 

141 

5         -0282 

0282 

•0071 

•0212 

12 

137- 

138 

•0145 

0145 

•0145 

13 

134- 

136 

•0294 

0294 

•0294 

14 

129- 

132 

•0455 

0455 

•0455 

15 

121- 

126 

•0317 

0317 

•0317 

16 

5 

119- 

121 

5         -0492 

0112 

•Ob'84 

•0412 

17 

5 

114-5 

115 

-0087 

0087 

•0087 

18 

'i 

112-5 

114 

•0263     i 

0263 

•  •■ 

•0263 

19 

106-5 

109 

5        -0636 

0548 

•0093 

•0548 

20 

, 

9a- 

100 

5         -0693 

0693 

•  •• 

•0102 

•0597 

21 

88- 

91 

-0659 

0650 

•  •• 

•0659 

22 

79- 

82 

-0732 

0732 

•0732 

23 

74- 

75 

5         -0526 

0397 

•01.'34 

.0397 

24 

67- 

68 

5         -0725 

0725 

•0149 

.0584 

25 

61-5 

64 

-0781 

0781 

.0781 

26 

53-5 

55 

-0545 

0545 

•0545 

27 

47- 

49 

-0816 

0816 

•0816 

28 

i         40-5 

41 

•0244 

0244 

... 

... 

.0244 

29 

37- 

39 

•1282 

1282 

.•• 

... 

•1026 

30 

34- 

34 

•  •• 

... 

... 

31 

31-5 

34 

•1471 

1471 

.1471 

32 

25- 

28 

•2143 

2143 

•2143 

33 

20-5 

22 

•1364 

1364 

... 

•1364 

34 

18-5 

19 

•0526 

0526 

... 

•0526 

35 

17- 

18 

•1111 

1111 

... 

•1111 

36 

14- 

16 

•2500 

2500 

•  .. 

•2500 

37 

j        lO-o 

12 

•2500 

2500 

... 

•2500 

38 

8-5 

9 

•1111 

1111 

... 

•1111 

39 

7- 

8 

•2500 

2500 

... 

... 

•2500 

40 

6- 

6 

41 

!          5- 

6 

•3333 

3333 

.3333 

42 

4- 

4 

... 

... 

... 

43 

2-5 

3 

•3333 

3333 

... 

•3333 

44 

'i            -5 

1 

l^OOOO       1 

0000 

... 

... 

1-0000 

45 

\       ... 

... 

... 

... 

... 

46 

4,185-5 

4,233 

5 

... 

... 

... 

... 

VOL. 

XXXVI 

I. 

2   I 

i. 
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Table 
Widows'  Experie. 


Ages  last  birthday  at  Widowhood,  48-52. 
Average  age  of  Entrants,  50. 


Age 

Year 
of 

Married 

Died 

Forfeited 

Existing 

Total 
Decre- 

"Expose 

Total 

Decrement 

E((Jec.) 

Man 
andl 
E(ffl 

attained 

Widow, 
hood 

(m) 

('0 

(/) 

(ex.) 

ment 
(dec.) 

(1) 

(2) 

(3) 

(4) 

(5) 

(C) 

(7) 

(8) 

C 

501 

0 

1 

2 

2 

•  •• 

5 

171 

17 

51 

1 

3 

5 

8 

166 

16 

52 

2 

4 

2 

i 

■  •• 

7 

158 

1', 

53 

3 

2 

2 

... 

•  •• 

4 

151 

1' 

54 

4 

2 

... 

*•• 

2 

147 

L* 

55 

5 

3 

1 

... 

4 

145 

1'' 

56 

6 

2 

3 

... 

5 

141 

1' 

57 

7 

1 

4 

... 

5 

136 

i;' 

58 

8 

2 

2 

1 

5 

131 

\S 

59 

9 

1 

1 

1 

3 

126 

h 

60 

10 

1 

2 

3 

123 

1^ 

61 

11 

1 

3 

4 

120 

If 

62 

12 

**. 

*i 

1 

116 

1' 

63 

13 

3 

3 

115 

\t 

64 

14 

... 

8 

... 

i 

9 

112 

V 

65 

15 

... 

3 

1 

4 

103 

]> 

66 

16 

5 

3 

8 

99 

> 

67 

17 

5 

4 

9 

91 

1, 

68 

18 

5 

4 

9 

82 

;.■ 

69 

19 

.!. 

4 

5 

9 

73 

70 

20 

1 

9 

10 

64 

T 

71 

21 

5 

4 

9 

54 

W 

72 

22 

2 

3 

5 

45 

iy! 

73 

23 

2 

2 

4 

40 

T 

74 

24 

3 

3 

6 

36 

1*'. 

75 

25 

2 

6 

8 

30 

)•* 

76 

26 

... 

2 

1 

3 

22 

3* 

77 

27 

... 

6 

2 

8 

19 

)• 

78 

28 

3 

3 

11 

1- 

79 

29 

8 

3- 

80 

30 

... 

1 

1 

8 

8' 

81 

31 

1 

1 

2 

7 

7- 

82 

32 

1 

1 

5 

5- 

83 

33 

1 

i 

2 

4 

4' 

84 

34 

•  •• 

2 

2- 

85 

35 

2 

2' 

86 

36 

2 

2' 

87 

37 

•  •• 

... 

2 

2- 

88 

38 

::: 

>•• 

... 

2 

2' 

89 

39 

1 

2 

2' 

90 

40 

2 

2- 

91 

41 

i 

i 

2 

%■ 

92 

42 

•  •• 

... 

1 

1- 

93 

43 

... 

1 

94 

44 

93 

i 

*i 

1 

... 

21 

5 

52 

171 

2,878 
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iotic  {liussian   War)  Fund. 


No.  of  Entrants  at  age  48  .  37 

„       49  .  25 

50  .  47 

.,       51  .  32 

„             „             „       52  .  _30 

Total  of  Group  .  171 


1 
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i 

Year  of   1 
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E(m) 
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E(rf) 

Total 

Decrement 

qidec.) 

Marriage 

and  Death 

q{m+(I) 

Forfeiture 
9(/) 

~(15)~ 

Marriage 
g(m) 

Death 
3(rf) 

Widow.    1 
hoo.1.      ! 

j 

(11) 

(12; 

(13) 

(14) 

(lb) 

(17) 

(IS)     ! 

IQ9- 

169-5 

-0292 

•0176 

•0118 

•0059 

0118 

0      ' 

163-5 

164-5 

-04S2 

-0482 

... 

•0183 

0304 

1      1 

1565 

1555 

-0443 

-0381 

•0065 

•0256 

0129 

2       i 

150- 

150- 

•0265 

-0265 

•0133 

0133 

3 

146- 

147- 

•0136 

-0136 

... 

0136 

4 

144-5 

143-5 

•0276 

•0276 

•0208 

007 

5 

139-5 

140- 

•0355 

•0355 

•0143 

0214 

6 

134- 

135-5 

•0368 

•0368 

•0075 

0295 

7 

129-0 

129-5 

•0382 

•0307 

•0078 

•0154 

0154 

8 

125- 

125- 

•0238 

•0159 

•008 

•008 

008 

9       i 

122- 

122-5 

•0244 

•0244 

•0082 

0163 

10       1 

118-5 

119-5 

•0333 

•0333 

•0084 

0251 

11       1 

116- 

116- 

•• 

... 

12       1 

113-5 

115- 

•0261 

•0261 

' 

0261 

13 

103- 

112- 

•0714 

•0714 

0714 

14 

101-5 

103- 

•0291 

•0291 

' 

0291 

15       ' 

96-0 

99- 

0505 

•0505 

0505 

16       • 

88-5 

91- 

•0549 

0549 

0549 

17      . 

79-5 

82- 

•0610 

•0610 

061 

18 

71- 

73- 

•0548 

•054S 

... 

0548 

19      i 

63-5 

64- 

•0156 

-0156 

... 

0156 

20 

51-0 

54- 

•0926 

-0926 

0926 

21 

44- 

45- 

•0444 

•044  i 

... 

0444 

22 

39- 

40- 

•05 

05 

... 

05 

23 

34-5 

36- 

•0833 

-0833 

... 

0833 

24 

29- 

30- 

•0667 

-0667 

0667 

25 

21- 

22- 

•0909 

•0909 

...       1 

0909 

26 

16- 

19- 

•3158 

•3158 

3158 

27 

9-5 

11- 

•2727 

•2727 

2727 

28 

8- 

8- 

29 

7-5 

8- 

•125 

•125 

125 

30 

6-5 

7- 

•1429 

•1429 

1429 

31 

4-5 

5- 

•2 

-2 

2 

32 

3-5 

4- 

•25 

•25 

25 

33 

2- 
2- 

2 

... 

34 

2- 

... 

35 

2- 

2- 

" 

36 

2- 

2- 

1 

37 

2- 

2- 

1 

...       1 

38 

2- 

2- 

39 

W         2' 

2- 

40 

1          1*5 

2- 

'5 

•5           i 

5 

41 
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1- 

... 

42 

n         ^' 

1- 

" 

43 

1 

1- 

44 

1 

Mim- 

2,865- 

...       j 
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Table 
Widows'  Experier 


Ages  last  birthday  at  Widowhood,  53-57. 
Average  age  of  Entrants,  55. 


Age 

Year 
of 

Married 

Died 

Forfeited 

Existing 

Total 
Decre- 

" EXPQBI 

Total             Mar 

Decrement      and 

E  (dec.)          E  0 

attained 

Widow- 
hood 

111) 

('0 

(/) 

(tx.) 

ment 
(dec.) 

1) 

(2) 

(3) 

(4) 

(S) 

(6) 

(7) 

(8)                    t 

55i 

0 

1 

1 

136            1; 

56 

1 

2 

2 

135            1 

57 

2 

1 

1 

1 

3 

133            1 

58 

3 

5 

5 

130              1 

59 

4 

1 

4 

5 

125              1 

60 

5 

1 

4 

i 

6 

120             1 

61 

6 

1 

4 

5 

114             1 

62 

7 

1 

2 

1 

i 

5 

109             1 

63 

8 

4 

1 

5 

104            ] 

64 

9 

3 

5 

8 

99 

65 

10 

6 

"i 

1 

8 

91 

66 

11 

4 

1 

5 

83 

67 

12 

2 

4 

6 

78 

68 

13 

3 

6 

9 

72 

69 

14 

2 

2 

4 

63 

70 

15 

4 

4 

8 

59 

71 

16 

4 

4 

8 

51 

72 

17 

1 

2 

3 

43 

73 

18 

2 

3 

5 

40              .'• 

74 

19 

2 

4 

6 

35             )• 

75 

20 

3 

5 

8 

29             )• 

76 

21 

3 

3 

21             !■ 

77 

22 

4 

"i 

6 

18             3- 

78 

23 

1 

3 

4 

12             2- 

79 

24 

1 

1 

8             ■• 

80 

25 

"i 

1 

2 

7 

81 

26 

... 

5 

82 

27 

.]! 

5            5- 

83 

28 

"{ 

"i 

5            5- 

84 

29 

i 

1 

4            4' 

85 

30 

1 

1 

3            3 

86 

31 

2            2' 

87 

32 

2            2- 

88 

33 

2 

89 

34 

... 

2 

90 

35 

2 

... 

2 

2 

6 

75 

3 

52 

136 

1,947 
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ued. 

iotic  (Bussian  War)  Fund. 

No.  of  Entrants  at  age  53     . 

28 

„      54     . 

29 

,>       55     . 

30 

„       56     . 

24 

«            »            >,      01     . 

25 

Total  of  Group     . 

136 

)F 

Rates  of 

Year  of 

1 

re  1    Marriage 
E(m) 

Death 
E((0 

Totol         Marriage  !  r.„-fpi*T,„ 
Decrement   and  Death    *^orfeitnre 
5((?€C.)         fi(m.+d)          ^^^> 

Marriage 
3(m) 

Death 
9(d) 

Widow- 
hood. 

(11) 

(12) 

(13)        j 

(U)             (15) 

(16) 

(1") 

(18) 

136- 

135-5 

•0074 

-0074 

•0074 

0 

134- 

135- 

0148 

•0148             ...       ' 

•0148 

1 

132- 

132- 

0226 

•0151         -0076         ^0076 

0076 

2 

127-5 

130- 

•0385 

•0385     ;        ...       i 

0385 

3 

123- 

124-5 

0400 

0400     !        ...       1     -0081 

0321 

4 

118- 

119-5 

0417 

0417     '        ...       ;     -0085     1 

0335 

5 

112- 

113-5 

0439 

•0439             ...            ^0089 

•0352 

6 

107-5 

108- 

0367 

0276         -0093         •OOgS 

0185 

7 

102- 

104- 

0385 

0385     ; 

•  •• 

0385 

8 

97-5 

99- 

0303 

0303 

... 

<•• 

0303 

9 

87-5 

90-5 

0769 

0663 

-0113 

0663 

10 

81- 

83- 

0482 

0482 

0482 

11 

77- 

78- 

0256 

0256 

0256 

12 

70-5 

72- 

0417 

0417 

0417 

13 

62- 

63- 

0317 

0317 

0317 

14 

57- 

59- 

0678 

0678 

0678 

15 

49- 

51- 

0784 

0784 

0784 

16 

42-5 

43- 

0233 

0233 

0233 

17 

39- 

40- 

0500 

0500 

0500 

18 

34- 

35- 

0571 

0571 

0571 

19 

27-5 

29- 

1034 

1034 

1034 

20 

19-5 

21- 

1429 

1429 

1429 

21 

16- 

18- 

2222 

2222 

2222 

22 

11-5 

12- 

•0833 

0833 

0833 

23 

8- 

8- 

24 

6-5 

7- 

•1429 

1429 

1429 

25 

5- 

5- 

26 

5- 

5' 

1 

27 

5- 

0' 

28 

3-5 

4- 

•2.500 

2500     1 

2500 

29 

1           2-5 

3- 

•3333 

3333     i 

3333 

30 

a- 

2- 

1 

31 

2- 

2- 

1 

32 

2- 

2- 

33 

2- 

2- 

1 

34 

1- 

2- 

1- 

0000 

!..     1- 

0000 

35 

•S    1,908- 

1,942-5 

... 
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Table 
Widows'  Experii 

Age  last  birthday  at  Widowhood,  58-G2. 
Average  age  of  Entrants,  60. 


Age 

Ye^ir 
of        1   Married 

Total 
Decre- 

" Expos 

Died 

Forfeited  ,  Existing 

Total            Ma 

Decrement      and 

E  {dec.)          B  ( 

attained 

Widow-           (m) 
hood 

id) 

CO               (e^.) 

ment 
{dec.) 

(i) 

(2)                (3) 

(4; 

(5)                (0) 

0) 

(Si) 

60J 

0        '        ... 

'       1 

1 

146             1 

61 

1                2 

4                3                1 

10 

145             1 

62 

2 

3              ...                1 

4 

135             ] 

63 

3 

2       1 

2 

4 

131             ] 

64 

4 

3       I 

2 

5 

127            ] 

65 

5 

5 

3 

8 

122             ] 

66 

6 

3 

5 

8 

114 

67 

7 

6 

1       i         5 

12 

106            : 

68 

8 

2 

3 

5 

94 

69 

9 

9 

6 

15 

89 

70 

10 

2 

7 

9 

74 

71 

11 

7      ! 

5 

12 

65 

72 

12 

1      , 

8 

9 

53 

73 

13 

3 

6 

9 

44 

74 

14 

3 

5 

8 

35 

75 

15 

1 

1 

2 

27 

76 

16 

1 

5 

6 

25 

77 

17 

2 

3 

5 

19 

78 

18 

1 

1 

2 

14 

79 

19 

1 

"* 

1 

2 

12 

80 

20 

2 

2 

10 

81 

21 

8 

82 

22       ,        ... 

i 

i 

2 

8           % 

83 

23       1       ... 

... 

..         !           1 

1 

6            6- 

81 

24       1       ... 

1 

i      1 

1 

5             5- 

85 

25 

".     i 

4 

86 

26 

4 

87 

27 

4 

88 

28 

; 

4 

89 

29 

1       i 

1 

2 

4 

90 

30 

1 

1 

2 

91 

31 

1 

• 

1 

1 

2 

65 

4 

75 

146 

1,637 

1904.]       i)i  recei'pt  of  relief  from  the  Patriotic  Fund, 
inued. 
triotic  (^Russian  War)  Fund. 


No.  of  Entrants  at  age  58 
,,      59 


31 

30 

,       60     .  22 

,       61     .  36 

,       62     .         ^ 

Total  of  Group     .         146 
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"  OF 

Rates  of 

Year  of 

lure 
f) 

Marriage 
E(m) 

(11) 

Death 
E(<0 

Totel         M 

Decrement  an 

q  (dec.)        q 

arriage 
d  Death 
(m+(0 

Forfeiture 
9(/) 

1 

Marriiige        Death 

3  (m)            8  (lO 

Widow- 
hood 

)) 

(12) 

(13) 

(14) 

(15) 

(16)               (17) 

(Is) 

i' 

146- 

146- 

0 

). 

Ul-5 

142 

5 

0621 

0418          -0211 

•0111          0281 

1 

5-0 

183-5 

135 

0222 

0222 

•0222 

2 

)• 

130- 

131 

0153 

0153 

1  -0153 

3 

)-5 

125-5 

127 

0236 

0236              ..                ...       ]  -0236 

4 

)-5 

119-5 

122 

0410 

0410             ...                ...       ;  -0410 

5 

!5 

112-5 

114 

0263 

0263 

•0263 

6 

i- 

102-5 

105 

5 

0660 

0569 

•0097             ...          -0569 

7 

93- 

94 

0213 

0213 

...       '        ...          ^0213 

8 

r5 

84-5 

89 

1011 

1011             ...       ,        ...          -1010 

9 

73- 

74 

0270 

0270             ...               ...          -0270 

10 

•5 

61-5 

65 

1077 

1077            ...       1                   -1077 

11 

•5 

52-5 

53 

0189 

0189            ...       1        ...         -0189 

12 

•5 

42-5 

44 

0682 

0682             ...               ...       1  -0682 

13 

•5 

33-5 

35 

0857 

08.57             ...               ...          -0857 

14 

•3 

26-0 

27 

0370 

0370             ...               ...          -0370 

15 

■5 

24-5 

25 

0400 

0400                               ...          -0400 

16 

• 

18- 

19 

1053 

1053              ..                ...          -1053 

17 

5 

13-5 

14 

0714 

0714             ...               ...          -0714 

18 

5 

115 

12 

0833 

0S33             ...                ...          -0833 

19 

9- 

10 

2000 

2000             ...               ...          -2000 

20 

8- 

8 

21 

5 

7-5 
6- 
5- 
4- 

8 
6 
5 
4 

-1250 

1250                                            -1250 

22 
23 
24 
25 

4- 

4 

26 

4- 

4 

27 

4- 

4 

... 

28 

5 

3-5 

4 

-2500 

2500     ,        ...        ■ 

-2500 

29 

5 

1-5 

2 

•5000 

5000 

•5000 

30 

5 

■5 

1- 

1-                1 

1- 

31 

IPS 

■r-  

1,602-5 

1,634- 

1 
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[July 


Table  II — continued. 
Widows'  Experience.         Patriotic  {Russian  War)  Mend. 


Ages  last  birthday  at  Widowhood,  63-67. 
Average  age  of  Entrants,  64-8. 


No.  of  Entrants  at 

age  63     . 

26 

„      64     . 

23 

„      65     . 

29 

„      66     . 

13 

«            j> 

„      67 

20 

Total  of 

Group 

111 

Year 
of 

Tnf  ol 

"  Exposed  to  Eisk  "  of 

Age 

Died          Exi 

sting 

lotai 
Decre- 

Rates of 
Death 
Q  (rf) 

attained 

Widow- 
liood 

(<0               (e 

X.) 

ment 
(dec.) 

Marriage 
E(m) 

Death 
Bid) 

(1) 

(2) 

(3)                ( 

i) 

(5) 

(Li) 

(7) 

(8) 

65i 

0 

2 

6 

8 

110- 

111 

•0180 

66 

1 

4 

4 

8 

101- 

103 

•0388 

67 

2 

10 

3 

13 

90- 

95 

•1053 

68 

3 

6 

7 

13 

79- 

82 

•0732 

69 

4 

2 

3 

5 

68- 

69 

•0290 

70 

5 

3 

4 

7 

62-5 

64 

•0469 

71 

6 

1              ] 

0 

11 

56-5 

57 

•0175 

72 

7 

5 

7 

12 

43-5 

46 

•1087 

73 

8 

1 

2 

3 

33-5 

34 

•0294 

74 

9 

2 

8 

10 

30- 

31 

•0645 

75 

10 

2 

3 

5 

20- 

21 

•0952 

76 

11 

1 

1 

16- 

16 

77 

12 

"i 

4 

5 

14-5 

15 

•0667 

78 

13 

10- 

10 

79 

14 

2 

2 

10- 

10 

80 

15 

"i 

2 

6 

6- 

8 

•5000 

81 

16 

1 

1 

2- 

2 

82 

17 

1- 

83 

18 

' 

1- 

84 

19 

1- 

85 

20 

1- 

86 

21 

1- 

87 

22 

1- 

88 

23 

1- 

89 

24 

1- 

90 

25 

1- 

91 

26 

1 

1 

■5 

i^oboo 

44 

57 

111 

762- 

784 

1904.]       in  receipt  of  relief  from  the  Patriotic  Fund. 
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Table  II — continued. 
Widows^  Experience.         Patriotic  {Russian  War)   Fund. 


Xo.  of 

intrants  a1 

a?e 

68 

.     19 

,, 

„'       69 

.     14 

Ages  last  birthday  at  Wido 

whoodj 

68-72. 

" 

70 
71 

.     12 
.       6 

Average  age  of  Entrants,  69. 

„ 

72 

.       4 

Total  of  Group 

.     55 

"Exposed  to  Risk 

"   OF 

Rates  of 

~      Year 
§.=        of 
<;5    Widow- 

e      hood 

Died 
(<0 

~      !   ^ 

Total 
Decre- 
ment 

5 

Total 

Decrement 

E  (dec.) 

Forfeiture 
E(/) 

Death 
E(.0 

Decrement    ^orfeitvire 
g  (dec.)          5  ^^' 

Death 

g(d) 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10)               (11) 

(12) 

69J 

0 

3 

7 

10 

55 

53-5 

55- 

•0545 

•0545 

70' 

1 

3 

1 

3 

7 

45 

43-5 

44-5 

•0889          -0230 

•0674 

71 

2 

4 

5 

9 

38 

36- 

38- 

•1053 

•1053 

72 

3 

6 

6 

29 

29- 

29- 

73 

4 

2 

3 

5 

23 

22- 

23- 

•0870 

•0870 

74 

5 

!•■ 

2 

2 

18 

18- 

18- 

75        6 

1 

4 

5 

16 

15o 

16- 

•0625 

•0625 

76  1      7 

1 

1 

11 

11- 

11- 

... 

77  1      8 

10 

10- 

10- 

78  1      9 

i 

3 

4 

10 

9-5 

10- 

•1000 

•1000 

ij  79 

10 

3 

3 

6 

6- 

6- 

1  80 

11 

i 

.  .. 

1 

3 

2-5 

3- 

•3333             .! 

•3333 

■■  81 

12 

1 

1 

2 

2" 

2- 

■  82 

13 

... 

1 

r 

1- 

83 

14 

1 

1- 

1- 

1 

!  84 

15 

1 

1 

1- 

'■  85 

16 

1 

i 

1 

1 

"5 

1- 

i^oobo   1      '.'. 

\ 

1 

i^oobo 

16 

1 

1 

38 

55 

270 

262- 

269-5 
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Table  II — continued. 

Widows^  Experience.         Patriotic  {Bussian  War)  Fund. 

No.  of  Entrants  at  age  73 
„  74 
„  75 
,,    76 

»    77 


Ages  last  birthday  at  Widowhood,  73-77. 
Average  age  of  Entrants,  74*7. 


5 

7 
4 
4 

Total  of  Group     .    23 


Age 
attained. 

Year  of 
Widow- 
hood. 

Died 
(d) 

Existing 
{ex.) 

Total 
Decrement 

idee.) 

"  Exposed  to  Risk  "  of 

Rates  of 
Death 
'1  {d) 

Total 

Decrement 

E  {dec.) 

Marriage 

E  (»!.) 

(1) 

76 

77 
78 
79 
80 
81 
82 
83 
84 
85 
86 

(2) 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

(3) 

1 
1 

1 

1 

1 
1 
1 

(4) 

4 
3 

2 
1 
2 
1 

"2 
1 

(5) 

5 
4 
3 
1 
3 
1 

3 
1 

1 

1 

(ti) 

23 

18 

14 

11 

10 

7 

6 

6 

3 

2 

1 

1 

(7) 

22-5 
17-5 
13-5 
11- 

9-5 

7- 

6- 

5-5 

2-5 

1-5 

1- 

1- 

(8) 

■0435 
•0556 

•0714 

•1" 

•1667 
•3333 
•5 

7 

16 

23 

102 

98-5 

Ages  last  birthday  at  Widowhood,  78-82. 
Average  age  of  Entrants,  79*2. 


No 

of  Entrants  at 

age  78    .    4 

" 

„  79  .  1 
„    80     .    1 

" 

„    81     .     1 

„    82     .    1 

Total  of 

Group     .    8 

Age 
attained 

Year  of 
Widow- 
hood 

Died 
{d) 

Existing 
(/) 

Total 

Decremeiil 

(dec.) 

"Exposed 
to  Risk  "  of 

Total 

Decrement 

E  {dec.) 

Rates  of 
Death 
q{d) 

(1) 

79i 

80 

81 

82 

83 

84 

(2) 

0 
1 
2 
3 
4 
5 

(3) 

i 

2 
1 

2 

(4) 
1 

"i 
2 

(5) 

1 
1 
2 
1 

3 

(8) 

8 
7 
6 
4 
3 
3 

(9) 

•1429 
•3.333 
•25 

•6667 

6 

8 

31 

... 

1904.]       in  receipt  of  relief  from  the  Patriotic  Fund.  475 

Table  III. 

Patriotic  (Hussion  War)   Fund. 

Numbers  entering  and  leaving  Fund  during  the  period  1854-1900. 


3 

Forfeited 

Re- 

INSTATED 

_3 

^  J 

Died 

EsisirxQ 

X 

a 

1 

1 

5 

1 

"3 

3 

—  ^ 

•j 

■r. 

1 

1 

1 

0 

"3 

S 

^ 

p 

1 

(6) 

(7) 

(S) 

1* 

5 

% 

c 

S 
i 
1 
(13) 

•a 
(14) 

p 
(15) 

(1) 

(2) 

(3) 

(4) 

(5) 

(9) 

(10) 

(11) 

(12) 

17 

1 

18 

10 

"2 

1 

1 

19 

17 

20 

56 

4 

"4 

. 

8 

1 

21 

101 

1 

7 

8 

... 

20 

"2 

2 

22 

158 

1 

15 

16 

... 

27 

1 

1 

23 

196 

... 

6 

6 

... 

49 

2 

5 

5 

24 

249 

25 

25 

1 

i 

2 

64 

1 

1 

5 

6 

25 

264 

3 

24 

27 

101 

3 

3 

4 

7 

26 

234 

3 

31 

34 

2 

2 

94 

4 

2 

4 

6 

27 

228 

2 

14 

16 

107 

7 

7 

7 

28 

245 

4 

23 

27 

1 

1 

124 

8 

4 

6 

10 

29 

204 

4 

24 

28 

1 

1 

108 

9 

4 

11 

15 

30 

250 

3 

24 

27 

1 

1 

112 

17 

4 

9 

13 

31 

133 

4 

19 

23 

121 

10 

6 

7 

13 

32 

147 

8 

14 

22 

i 

2 

3 

126 

8 

9 

13 

22 

33 

137 

7 

11 

18 

2 

2 

4 

107 

16 

8 

12 

20 

34 

124 

6 

18 

24 

4 

2 

6 

117 

18 

11 

10 

21 

35 

126 

8 

21 

29 

1 

1 

2 

80 

17 

9 

8 

17 

36 

137 

3 

21 

24 

2 

4 

6 

86 

22 

15 

14 

29 

37 

94 

3 

19 

22 

1 

2 

3 

79 

20 

13 

14 

27 

38 

89 

4 

10 

14 

1 

5 

6 

94 

18 

12 

15 

27 

39 

65 

7 

10 

17 

1 

2 

3 

54 

15 

17 

17 

34 

40 

121 

6 

14 

20 

1 

3 

4 

59 

29 

16 

20 

36 

41 

33 

5 

20 

25 

1 

1 

2 

53 

35 

31 

7 

38 

...  1  ... 

42 

57 

11 

9 

20 

1 

4 

5 

52 

23 

21 

20 

41 

43 

46 

7 

12 

19 

1 

1 

2 

29 

30 

23 

19 

42 

...  1  ... 

44 

33 

2 

11 

13 

1 

4 

5 

49 

23 

16 

14 

30 

45 

48 

3 

13 

16 

5 

5 

28 

28 

17 

26 

43 

46 

26 

1 

11 

12 

1 

1 

29 

20 

18 

21 

39 

47 

29 

7 

6 

13 

i 

1 

2 

17 

20 

19 

16 

1   35 

__ 

48 

23 

7 

9 

16 

21 

23 

19 

27 

46 

49 

16 

5 

8 

13 

2 

2 

20 

19 

16 

24 

40 

... 

50 

23 

3 

5 

8 

1 

1 

12 

36 

9 

24 

33 

... 

51 

14 

5 

8 

13 

1 

1 

13 

28 

22 

20 

42 

52 

16 

6 

5 

11 

6 

21 

23 

31 

54 

53 

8 

2 

1 

3 

1 

1 

11 

23 

19 

22 

41 

54 

11 

3 

1 

4 

1 

1 

7 

24 

15 

31 

46 

55 

15 

2 

4 

6 

28 

44 

72 

1 

6 

22 

22  1 

23 

45 

... 

Canied 
forward 

3,784 

146 

477 

623 

2,092 

600 

424 

510 

934 
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Table  III — continued. 


[July 


Forfeited 

Re-instated 

n 

DlEE 

Existing 

X 

-a 

a 

m 

TS 

?  o 

|l 

■a 
13 

o 

Is 

1 

cS 

1 
1 

o 

H 

1 

a 

S 

■a 

1 

o 
■a 

3 

o 

Eh 

(13) 

o 
■a 

(11) 

3 

o 

H 

(15) 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(f) 

(10) 

(11) 

(12) 

Brought 
forward 

3,784 

146 

477 

623 

28 

44 

72 

2,092 

600 

424 

510 

934 

56 

8 

1 

7 

8 

3 

22 

21 

31 

52 

57 

3 

2 

4 

6 

i 

1 

2 

4 

24 

19 

32 

51 

58 

5 

2 

2 

4 

7 

31 

18 

47 

65 

59 

6 

2 

2 

4 

4 

30 

22 

32 

54 

60 

11 

2 

4 

6 

1 

i 

3 

17 

25 

34 

59 

61 

11 

1 

2 

3 

1 

1 

4 

33 

21 

47 

68 

1 

5 

6 

62 

3 

2 

3 

5 

4 

27 

21 

41 

62 

3 

4 

7 

63 

8 

2 

2 

2 

26 

27 

53 

80 

4 

8 

12 

64 

4 

2 

2 

i 

1 

22 

13 

49 

62 

7 

12 

19 

65 

4 

3 

3 

29 

21 

48 

69 

10 

23 

33 

66 

2 

i 

4 

5 

i 

13 

19 

64 

83 

13 

32 

45 

67 

4 

1 

1 

20 

20 

62 

82 

21 

51 

72 

68 

2 

3 

3 

1 

19 

17 

46 

63 

30 

50 

80 

69 

1 

1 

14 

12 

41 

53 

19 

43 

62 

70 

4 

1 

1 

1 

1 

11 

7 

66 

73 

24 

57 

81 

71 

4 

6 

8 

45 

53 

27 

44 

71 

72 

2 

4 

8 

45 

53 

14 

39 

53 

73 

1 

i 

1 

5 

8 

50 

58 

13 

48 

61 

74 

7 

7 

38 

45 

12 

53 

65 

75 

2 

4 

10 

32 

42 

8 

35 

43 

76 

1 

1 

4 

35 

35 

6 

25 

31 

77 

3 

4. 

31 

35 

8 

31 

39 

78 

i 

4 

2 

23 

25 

3 

18 

21 

79 

1 

1 

1 

1 

12 

13 

3 

19 

22 

80 

... 

1 

4 

13 

17 

4 

16 

20 

81 

1 

15 

15 

23 

23 

82 

i 

12 

13 

3 

12 

15 

83 

... 

1 

1 

10 

11 

9 

9 

84 

... 

2 

10 

12 

3 

3 

85 

6 

6 

1 

3 

4 

86 

i 

"i 

3 

4 

4 

4 

87 

1 

1 

2 

2 

88 

2 

2 

89 

3 

3 

2 

2 

90 

6 

6 

1 

1 

91 

1 

1 

92 

... 

93 

94 

1 

i 

i 

i 

95 

31 

47 

... 

... 

... 

3,870 

L59  . 

521  ( 

380 

78 

2,125  S 

)79 

r65 

1,596 

2,361 

234  ( 

373  < 

1 
?07  j 
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Table  V. 

Widows.     Patriotic  {Russian   War)   Fund. 

Bates  of  Re-marriage. 

Exposed  to  Risk  made  equal  at  each  age  passed  through. 


Age  lastBirthdav,  20-24 

Age  last  Birthda\ 

, 28-27 

Age  last  Birthda'5 

',  28-32 

True  Central  Age,  22i 

True  Central  Ao 

E,  2.5i 

True  Central  Age,  30J 

Year 
of 

Widow- 
hood. 

•a 

a 

05  'S^ 

Year 
of 
Widow- 
hood. 

a 

IS 

o 

Year 
of 
Widow- 
hood. 

Is 

B 

o 

0 

•1144 

•1144 

0 

0810 

0810 

0 

•0608 

0608 

1 

•1514 

•1514 

1 

1195 

1195 

1 

•0996 

0996 

2 

•1843 

•1843 

2 

1803 

1803 

2 

•1168 

1168 

3 

•1216 

•1216 

3 

1316 

1316 

3 

•0880 

0880 

4 

•1036 

•0950 

4 

0980 

1033 

4 

•0784 

0790 

5 

•0659 

•0813 

5 

1031 

0925 

5 

•0757 

0773 

6 

•0874 

•0800 

6 

0818 

0855 

6 

•0742 

0725 

7 

•0660 

•0828 

7 

0853 

0800 
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•0508 

0613 
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•0865 
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0612 

0760 
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•0262 

0465 
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•0650 

•0875 
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0603 

0720 
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•0403 

0363 

10 

•1219 

•0845 

10 

1060 

0668 

10 

•0383 

0290 

11 

•0798 

•0760 

11 

0630 

0619 

11 

•0269 

0240 

12 

•0457 

•0565 

12 

0590 

0537 

12 

•0397 

0205 

13 

•0153 

•0425 

13 

0207 

0462 

13 

•0307 

0175 

14 

•0429 

•0340 

14 

0320 

0377 

14 

•0165 

0150 

15 

•Oi23 

•0290 

15 

0443 

0304 

15 

•0160 

0135 

16 

•0258 

•0246 

16 

0200 

0237 

16 

•0153 

0118 

17 

•0180 

•0212 

17 

0103 

0188 

17 

•0076 

0110 

IS 

•0325 

•0182 

18 

0154 

0150 

18 
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19 
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19 
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20 

•0133 

20 
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20 

0078 

21 

•0114 
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0085 

21 
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22 
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22 

0063 

23 
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23 

0052 

23 
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24 

•0069 

24 

0047 

24 

0042 

25 

•0062 

25 

0037 

25 

0033 
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Agb  last  Birthday,  33-37 
True  Central  Age,  35J 

Age  last  Birthday,  38-42 
True  Central  Age,  40i 

Age  last  Birthday,  43-47 
True  Central  Age,  45^ 

Year 
of 
Widow- 
hood. 

Year 

of 

Widow- 

hood. 

•3       ' 
5 

5 

Year 

of 

Widow- 

liood. 
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0 

•0606 

•0562 

0 

•0320 

•0320 

1 

•0670 

0800 

1 

•0558 

•0577 

1 

•0437 

•0437 

2 

•0991 

0991 

2 

•0602 

•0540 

2 

■0330 

•0327 

3 

•0455 

0455 

3 

•0214 

•0425 

3 

■0218 

•0290 
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•0381 

0381 
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•0391 
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6 
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•0248 
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0280 
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•0143  1 

•0230 

8 
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•0147 
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0162 
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... 
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13 
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13 
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13 
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14 
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14 
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,. 
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Table  VI. 
Widows.  Patriotic  (Hussian  War)   Fund. 

Value  of  £1  per  annum  to  cease  at  Death,  or  Re-marriage 

Interest  3  pee-cent. 


(^from   TJngraduated  Sates). 


Tear 

of 
Widow- 

Ages at  ^^ 

^IDOWHOOD 

hood. 

18-22 

23-27 

28-32 

33-37 

38-42 

43-47 

48-52 

53-57 

58-62 

63-6 

' 

(1) 

(2) 

(3) 

(4) 

(0) 

(0) 

(7) 

(S) 

(9) 

(10) 

(U) 

0 

7-138 

7-398 

9-765 

11-865 

12-615 

12-182 

12-875 

12-408 

12-111 

8-101 

1 

7557 

7-412 

9-811 

12-105 

13-117 

12-443 

12-745 

11-972 

11-474 

8-36; 

2 

8-024 

7-731 

10-265 

12-499 

13-353 

12-708 

12-792 

11-516 

11-334 

8-24^ 

3 

9-043 

8-738 

11-058 

13-463 

13-865 

12-596 

12-698 

11-044 

10-939 

8-481 

4. 

9-619 

9-491 

11-596 

13-824 

13-755 

12-364 

12-435 

10-831 

10-443 

8-43 

5 

10-627 

9-931 

12-112 

13-980 

13-813 

12-701 

11-985 

10-621 

10-015 

7-94! 

6 

10-599 

10-511 

12-664 

14-234 

14-075 

12-448 

11-694 

10-415 

9-757 

7-58^ 

7 

11-516 

10-879 

13-266 

14-207 

14-061 

12-346 

11-488 

10-221 

9-321 

6-95! 

8 

11-869 

11-360 

13-603 

14-292 

14-136 

12-341 

11-286 

9-826 

9-180 

7-03| 

9 

12-657 

11-489 

13-475 

13-990 

14-122 

12-115 

10-992 

9-526 

8-661 

6-46l| 

10 

12-774 

11-699 

13-547 

14-207 

13-867 

11-974 

10-505 

9-118 

8-925 

6-ll| 

11 

13-674 

12-632 

13-747 

14-232 

13-738 

11-584 

10-091 

9-059 

8-447 

5-961 

12 

14-061 

12-946 

13-810 

14-017 

13-414 

11-351 

9-752 

8-803 

8-751 

5-14 

i 

13 

14-809 

13-394 

14-127 

14-019 

13-283 

11-031 

9-044 

8-305 

8-187 

4-6; 

i> 

14 

14-746 

13-444 

14-299 

13-879 

13-021 

10-529 

8-566 

7-926 

8050 

t* 

15 

14-981 

13616 

14150 

13-743 

12-545 

10-174 

8-502 

7-431 

8-068 

Ix 

16 

14-712 

13-701 

14-065 

13-382 

12-186 

9-978 

8019 

7-211 

7-630 

!)? 

17 

15-379 

13-666 

14-112 

12-896 

11-682 

9-614 

7-700 

7-059 

7-187 

« 

18 

15-513 

13-577 

13-828 

12  674 

11-288 

9-328 

7-391 

6-445 

7-274 

t> 

19 

15-697 

13-243 

13-477 

12-510 

11-280 

8-692 

7-108 

5-988 

7-069 

., 

a 

20 

15-549 

13-083 

13-233 

12-235 

10-751 

8195 

6-745 

5-541 

6-942 

!i 

21 

15-411 

12-653 

12-863 

11-776 

10-604 

7-930 

6-058 

5-366 

7-938 

« 

22 

14-873 

12-673 

12-661 

11-415 

10-190 

7-776 

5-876 

5-448 

7-176 

0 

23 

14-319 

12-632 

12-339 

10-928 

9-761 

7-574 

5-334 

6-215 

7-448 

« 

24 

14-136 

12-108 

12  006 

10-829 

9-315 

7-418 

4-783 

5-983 

6-671 

'.'.     i 

25 

13-960 

11-661 

11-662 

10-270 

8-985 

6-956 

4-374 

5-163 

5-871 

.    T  '■ 

26 

13-379 

11-496 

11-129 

10156 

8-515 

6-725 

3-827 

5-204 

5-047 

27 

13174 

11-562 

10-748 

9-817 

8-434 

6-514 

3-336 

4-360 

4-198 

28 

13-392 

11120 

10-469 

9-346 

8-186 

6-096 

4-022 

3-491 

3-324 

29 

13-224 

10  874 

9895 

9160 

7-503 

5-837 

4-697 

2-596 

2-423 

30 

13-061 

10-409 

9-409 

8-992 

7-162 

5-162 

3-837 

2-565 

2-328 

31 

13-381 

10-030 

9-293 

8-780 

6-909 

5-099 

3-517 

2-962 

32 

12-782 

9-744 

9-024 

8-238 

6-270 

4-252 

3-227 

■I 

33 

12-166 

9-137 

8-637 

7-810 

6-175 

4-135 

3-155 

34 

11-978 

8-913 

8-418 

7-430 

6-078 

4-420 

3-332 

35 

11-794 

8-486 

8-026 

7-258 

6-304 

4-273 

36 

11-615 

8-373 

7-886 

6-983 

5-847 

3-645 

37 

10-964 

8-061 

7-375 

6-638 

5-649 

3-224 

38 

10-293 

7-864 

7-178 

6-208 

5-078 

3-427 

39 

10-026 

^947 

7-084 

5-846 

4-604 

3-706 

40 

9-758 

7-43g 

6-509 

5-743 

4-383 

3-294 

41 

9-964 

7-299 

6-209 

5-438 

4-604 

3-524 

42 

9-263 

7-353 

5-687 

5-470 

3-925 

2-630 

43 

8-995 

6-865 

5-613 

5-175 

3-777 

3-062 

44 

8-728 

6-824 

5-270 

4-775 

3-755 

2-154 

45 

6-348 

5-270 

4-376 

3-462 

2-328 

46 

6-693 

5-204 

3-958 

2-962 

- 
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Table  VII. — Aggregate  Marriage-rates  among  Widows  on  the  Patriotic 
(Russian   War)   Fund  from  1854-1900. 


Age 

Total  Experience  (") 

EXPEP.IE>-CE   EXCLUDING  FIRST  TEX 

TEAES  OF  Widowhood  (h) 

Age 

Exposed 

to 

Risk 

t 

Rate  of  Re-marriage 

Exposed 

to 

Risk. 

1         « 

C              

.ate  of  Re-marriage 

graduated    Graduated 

Un-       ! 
iduated  j 

Graduated 

(1) 

K^) 

(3) 

(4)          ] 

(5) 

(6) 

(7; 

l8) 

(0) 

(10) 

17 

"5 

17 

18     1 

oo 

2 

•3636 

•1425 

18 

19    ! 

16-5 

... 

•1411 

19 

20 

51-5 

8 

■1553 

•1395 

20 

21 

116- 

20 

•1724 

•1379 

21 

22 

213-5 

27 

•1265 

-1362 

22 

23 

352o 

49 

•1390 

-1338 

23 

24 

509- 

64 

•1257 

-1313 

24 

25 

676- 

101 

-1494 

-12S1 

25 

26 

798-5 

94 

-1177 

-1245 

26 

27 

915- 

107 

-1169 

-1197 

27 

28 

1029-5 

124 

-1204 

•1141 

1 

28 

29 

1112- 

108 

-0971 

•1086 

4 

29 

30 

1215-0 

112 

•0921 

•1026 

17 

1 

0586 

•0973 

30 

31 

1283-5 

121 

-0943 

-0962 

44 

7 

1591 

•0917 

31 

32 

1288-5 

126 

-0978 

•0898 

77 

4 

0519 

•0860 

32 

33 

1293- 

107 

-0828 

•0835 

119 

12 

1008 

•0800 

33 

34 

1308-5 

117 

•0894 

•0767 

169-5 

15 

0885 

•0732 

34 

35 

1306-5 

80 

•0612 

-0708 

217-5 

10 

0460 

•0662 

35 

36 

1348-5 

86 

•0638 

-0648 

257-5 

15 

0582 

•0593 

36 

37 

1370-5 

79 

•0576 

■0593 

301- 

17 

0565 

•0530 

37 

38 

1377-5 

94 

•0682 

-0538 

366- 

22 

0601 

•0465 

38 

39     1 

1354- 

54 

•0399     [ 

•0487 

409- 

10 

0244 

•Oi05 

39 

40 

1388- 

59 

•0425 

•0434 

481- 

16 

0333 

•0346 

40 

41 

1410-5 

53 

•0376 

-0384 

504- 

12 

0238 

•0295 

41 

42 

1405- 

52 

•0370 

•0340 

533-5 

15 

0281 

•0254 

42 

43 

1402-5 

29 

•0207     t 

•0298 

564- 

13 

0231 

•0217 

43 

4i 

1412-5 

49 

•0347 

-0261 

601-5 

11 

0183 

•0185 

44 

45 

1397-5 

28 

•0200 

•0225 

639-5 

10 

0156 

•0157 

45 

40 

1395-5 

29 

•0208 

•0192 

682-5 

10 

0147 

•0132 

46 

i7 

1387-5 

17 

•0123 

•0163 

707- 

6 

0085 

•0109 

47 

IS 

13S9- 

21 

0151 

•0138 

737- 

9 

•0122 

•0090 

48 

49 

1374-5 

20 

•0146 

•0118 

748- 

7 

•0094 

•0075 

49 

50 

1371-5 

12 

•0087 

•0103 

798- 

3 

•0038 

•0063 

50 

51 

1382- 

13 

•0094 

■0087 

811^5 

3 

•0037 

•0052 

51 

52 

1376-5 

6 

•0044     ' 

•0074 

822^5 

1 

•0012 

-0044 

52 

53 

1375- 

11 

•0080     ■ 

•0065 

841-5 

6     i 

0071 

-0036 

53 

54 

1369-5 

7 

•0051 

•0056 

851- 

2 

•0023 

-0O3O 

54 

55 

1369- 

6 

•0044 

•0049 

859- 

2 

•0023 

-0025 

55 

56 

1364-5 

3 

•0022 

•0041 

856- 

2 

•0023 

•0021 

56 

1   57 

1354- 

4 

•0030 

•0035 

860-5 

1     -•■ 

•0018 

57 

58 

1339-5 

7 

•0052 

•0029 

860- 

2 

•0023 

•0016 

58 

59 

1327- 

4 

•0030 

-0023 

851- 

3 

•0035 

•0013 

59 

60 

1319-5 

3 

•0023 

•0016 

856- 

1 

•0012 

•0011 

60 

61 

1309-5 

4 

•0031 

•0012 

851-0 

1 

•0012 

•0009 

61 

62 

1291- 

4 

•0031 

•0010 

840- 

■  •• 

•  •■ 

•0007 

62 

63 

1265-5 

2 

•0016 

•0008 

826-5 

1 

•0012 

•0006 

63 

64 

1232-5 

•0006 

804^5 

'     ... 

... 

•0005 

64 

65 

1199- 

... 

779^ 

•0004 

65 

66 

1140-5 

i 

•0009 

74o^ 

"i 

•0013 

•0003 

66 

67 

1061-5 

... 

696- 

... 

•0002 

67 

68 

977- 

i 

•0010    i 

649-5 

'     1 

•0015 

... 

68 

69 

898- 

6I5-5 

1    ... 

69 

70 

815- 

1   -  ; 

558-5 

1    •■• 

t    70 

59042- 

2125     1        ...       ' 

24813-5 

1  251 

...  :  ...  1 

2  L  2 
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Table  VIII. 

Central  Marriage   Hates   of   Widows   of  Scottish   Bankers 
compared  with    JVidoios  on  Patriotic  Fund. 


\ 

ViDows  ON  Patriotic  Fund      |    W 

dowa  of 

A^e 

S'^otti 

sli  Btiiikers 

All 

Widows     /^-'"^ 

ing  first  ten       ( 
Widowhood 

Hewat) 

(0 

(2) 

(3) 

(4) 

18 

1534 

19 

1518 

20 

1500 

21 

1481 

•oobi 

22 

1462 

0015 

23 

1434 

0032 

24. 

1405 

0051 

25 

1369 

0072 

26 

1328 

0095 

27 

1273 

0120 

28 

1210 

0145 

29 

1148 

0170 

30 

1081 

1023 

0195 

31 

1011 

0961 

0220 

32 

0940 

0899 

0245 

33 

0871 

0833 

0270 

34 

0798 

0760 

0270 

35 

0734 

0685 

0230 

36 

0670 

0613 

0195 

37 

0611 

0544 

0165 

38 

0553 

0476 

0140 

39 

0499 

0413 

0115 

40 

0444 

0352 

0090 

41 

0392 

0299 

0070 

42 

0346 

0257 

0050 

43 

0303 

0219 

0035 

44 

0264 

0187 

0025 

45 

0228 

0158 

0018 

46 

0194 

0133 

0014 

47 

0164 

0110 

0012 

48 

0139 

0090 

0011 

49 

0119 

0075 

0010 

50 

0104 

0063 

0009 

51 

0087 

0052 

0008 

52 

0074 

0044 

0007 

53 

0065 

0036 

0006 

54 

0056 

0030 

0005 

55 

0049 

0025 

0004 

56 

0041 

0021 

0003 

57 

0035 

0018 

0002 

58 

0029 

0016 

0002 

59 

0023 

0013 

0001 

60 

0016 

0011 

0001 

61 

0012 

0009 

62 

0010 

0007 

63 

0008 

0006 

64 

0006 

0005 

1904.]       in  receipt  of  relief  from  the  Patriotic  Fund. 
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Table  IX. 

Comparison  between  Hates  of  He-ma rriat/e  of  Widows  in  the  general 
population  with  rates  observed  among  Widows  on  the  Patriotic 
Fund,  1S54-1900. 


Centr-vl  Rates 
Widows  of 

OF  Be-marbiage  amongst 
General  Popllatios 

Central 

Rate  of 

Re- 

Central 
Rate  of 

Ages 

marriage 
of  Widows 

on 

Patriotic 

Fund 

3Iarriage 

of 

Spinsters 

1901 

1861 

1871 

1881 

1891 

1901 

(1) 

(2) 

(3) 

(4) 

(o) 

C^) 

{-) 

(S) 

Under  20 

•0477 

•0642 

•0564 

•0473 

•0549 

0930 

•0129 

20-2-i 

•1656 

■1705 

•1555 

•1504 

•1405 

1450 

•1048 

2.5-3i 

•1167 

•1255 

■1146 

•1143 

■1159 

1078 

•0887  1 

35-44 

•0535 

•0557 

•0502 

•0503 

■0489 

0472 

•0253 

45-5  i 

•0197 

•0214 

•0186 

•0178 

•0156 

0120 

•0091 

55 -6t 

•0053 

•0058 

•0054 

•0053 

■0045 

0028 

•0023 

65  upwards 

•0006  1 

0006 

•0006 

•0006 

•0006 

•0003 

•OOOi 
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Table  X. 


[July 


Widows.     Patriotic  (Bussian  War)  Fund. 
Aggregate  Mortality  Table,  including  Experience  of  He-married  Women. 

(  Ungraduated.') 


Age 

at 

Entry 

X 

i 

[nx  +  r^ 
* 

Col.  2 
Age  X— 1 
+  age  X 

Exist- 
ing 

Died 

Col.  3 

-Cols.4&5 

Age  x-1 

Exposed 

to 

Risk 

?x 

Tx 

ex 

^af 
Entry 

X 

(1) 

(2) 

(3) 

(4) 

(5) 

(0) 

(T) 

(-^). 

(9) 

(10) 

(11)    '■ 

17 

+ 

•5 

+ 

•5 

+ 

•5 

•5 

17 

18 

+ 

5- 

+ 

5-5 

1 

+ 

5-5 

6- 

•1667 

•8333 

35-*83 

18 

19 

+ 

8-5 

+ 

13-5 

+ 

12-5 

18-5 

1-0000 

42-00 

19 

20 

+ 

26- 

+ 

34-5 

+ 

34-5 

53- 

1^0000 

41-00 

20 

21 

+ 

46-5 

+ 

72-5 

2 

+ 

72-5 

125-5 

•0159 

•9841 

40^00 

21 

22 

-*- 

71- 

+ 

117-5 

1 

+ 

115-5 

241- 

•0041 

•9959 

39-65 

22 

23 

+ 

95- 

+ 

166- 

5 

+ 

165- 

406- 

-0123 

•9877 

38-81 

23 

24 

+ 

113- 

+ 

208- 

6 

+ 

203- 

609- 

•0099 

•9901 

38^29 

24 

25 

+ 

118-5 

+ 

231-5 

7 

+ 

225-5 

834-5 

-0084 

•9916 

37^67 

25 

26 

+ 

101- 

+ 

219-5 

6 

+ 

212-5 

1,047- 

-0057 

•9943 

36-99 

26 

27 

+ 

106- 

+ 

207- 

7 

+ 

201- 

1,248- 

•0056 

•9944 

36^20 

27 

28 

+ 

109-5 

+ 

215-5 

10 

+ 

208-5 

1,456-5 

-0069 

•9931 

35^40 

28 

29 

+ 

88-5 

+ 

198- 

15 

+ 

188- 

1,644-5 

-0091 

•9909 

34^65 

29 

30 

+ 

112- 

+ 

200-5 

13 

+ 

185-5 

1,830- 

•0071 

•9929 

33-97 

30 

31 

+ 

55- 

+ 

167- 

13 

+ 

154- 

1,984- 

-0066 

•9934 

33-21 

31 

32 

+ 

64- 

+ 

119- 

22 

+ 

106- 

2,090- 

-0105 

•9895 

32-43 

32 

33 

+ 

61-5 

+ 

125-5 

20 

+ 

103-5 

2,193-5 

•0091 

•9909 

31-77 

33 

34 

+ 

53- 

+ 

114-5 

21 

+ 

94-5 

2,288- 

•0092 

•9908 

31-06 

34 

35 

+ 

49-5 

+ 

102-5 

17 

+ 

81-5 

2,369-5 

•0072 

•9928 

30-35 

35 

36 

+ 

59-5 

+ 

109- 

29 

+ 

92- 

2,461-5 

•0118 

•9882 

29-57 

36 

37 

+ 

37-5 

+ 

97- 

27 

+ 

68- 

2,529-5 

•0107 

•9893 

28^92 

37 

38 

+ 

40-5 

+ 

78- 

27 

+ 

51- 

2,580-5 

•0105 

•9895 

28^23 

38 

39 

+ 

25-5 

-1- 

66- 

34 

+ 

39- 

2,619-5 

•0130 

•9870 

2753 

39 

40 

+ 

52-5 

+ 

78- 

36 

+ 

44- 

2,663-5 

•0135 

•9865 

26^89 

40 

41 

+ 

5- 

+ 

57-5 

38 

+ 

21-5 

2,685- 

•0142 

•9858 

26^26 

41 

42 

+ 

21- 

+ 

26- 

41 

— 

12- 

2,673- 

•0153 

•9847 

25^64 

42 

43 

+ 

14-5 

+ 

35-5 

42 

— 

5-5 

2,667-5 

•0157 

•9843 

25-04 

43 

44 

+ 

12-5 

+ 

27- 

30 

— 

15- 

2,652-5 

•0113 

•9887 

24-44 

44 

45 

+ 

18-5 

+ 

31- 

43 

+ 

1- 

2,653-5 

•0162 

•9838 

23-72 

45 

46 

+ 

7-5 

+ 

26- 

39 

— 

17- 

2,636-5 

•0148 

•9852 

2311 

46 

47 

+ 

9- 

+ 

16-5 

35 

_ 

22-5 

2,614- 

•0134 

•9866 

22-46 

47 

48 

+ 

3-5 

4- 

12-5 

46 

— 

22-5 

2,591-5 

-0178 

•9822 

21-77 

48 

49 

+ 

2-5 

+ 

6- 

40 

— 

40- 

2,551-5 

•0157 

•9843 

21-16 

49 

50 

+ 

8- 

+ 

10-5 

33 

— 

29-5 

2,522- 

•0131 

•9869 

20-50 

50 

51 

+ 

1- 

+ 

9- 

42 

_ 

24- 

2,498- 

•0168 

•9832 

19-77 

51 

52 

+ 

2-5 

+ 

3-5 

54 

— 

38-5 

2,459-5 

•0220 

•9780 

19-11 

52 

53 

+ 

3- 

+ 

5-5 

41 

_ 

48-5 

2,411- 

•0170 

•9830 

18-54 

53 

54 

+ 

4- 

+ 

7- 

46 

_ 

34- 

2,377- 

•0194 

•9806 

17-86 

64! 

55 

+ 

4-5 

+ 

8-5 

45 

— 

37-5 

2,339-5 

•0192 

•9808 

17-21 

55; 
•••  1 

Carried 
forward 

934 

71,631-5 

1904.]       in  receipt  of  relief  from  the  Patriotic  Fund. 
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Table  X — continued. 


Entry 

X 

-/x) 

* 

Col.  2 
Age  x-\ 
+  agex 

Exist- 
ing 
exx 

Died 

Col.  3 

-Cols.4&5 

Age  x-\ 

Exposed 
to 
Risk      i 

Ex 

ix 

Px 

ex 

Age 

at 

Entry 

X 

(11) 

(1) 

(2) 

(3) 

W 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

Irought 
forward 

934 

71,631-5 

... 

56 

+ 

4-5 

52 

-   40-5 

2,299- 

•0220 

•9774 

16-55 

56 

57 

— 

"5 

— 

•5 

51 

-   52-5 

2,246-5 

-0227 

•9773 

15-93 

57 

58 

+ 

"5 

65 

-   51- 

2,195-5 

-0296 

•9704 

15-30 

58 

59 

+ 

1- 

+ 

1-5 

54 

-   63-5 

2,132- 

•0253 

•9747 

14-77 

59 

60 

+ 

3- 

+ 

4- 

59 

-   50- 

2,082- 

•0283 

•9717 

14-15 

60 

61 

+ 

4-5 

+ 

7-5 

6 

68 

-   51-5 

2,030-5 

•0335 

•9665 

13^56 

61 

62 

— 

1- 

+ 

3-5 

7 

62 

-  70-5 

1,960- 

•0316 

•9684 

1303 

62 

63 

+ 

3- 

+ 

2- 

12 

80 

-  67- 

1,893- 

•0423 

■9577 

12-46 

63 

6-4 

+ 

1-5 

-r 

4-5 

19 

62 

-  87-5 

1,805-5 

•0343 

-9657 

12-01 

64 

65 

+ 

•5 

+ 

2- 

33 

69 

-  79- 

1,726-5 

•0400 

-9600 

11-44 

65 

66 

— 

1-5 

— 

1- 

45 

83 

-103- 

1,623-5  , 

-0511 

•9489 

10-92 

66 

67 

+ 

1-5 

72 

82 

-128- 

1,495-5  1 

-0548 

•9452 

10-51 

67 

68 

— 

'5 

+ 

1- 

80 

63 

-153- 

1,342-5  ' 

-0469 

■9531 

10-12 

68 

69 

— 

•5 

— 

1- 

62 

53 

-144- 

1,198-5 

•0442 

•9558 

9-62 

69 

70 

+ 

2- 

+ 

1-5 

81 

73 

-113-5 

1,085- 

•0673 

•9327 

9-06 

70 

71 

+ 

2- 

+ 

4- 

71 

53 

-150- 

935- 

•0567 

•9433 

8-71 

71 

72 

+ 

1- 

+ 

3- 

53 

53 

-121- 

814- 

•0651 

-9349 

8-23 

72 

73 

+ 

1- 

61 

58 

-105- 

709- 

-0818 

•9182 

7-80 

73 

74 

65 

45 

-119- 

590- 

-0763 

-9237 

7^49 

74 

75 

+ 

1- 

+ 

1- 

43 

42 

-109- 

481- 

-0873 

•9127 

7-11 

75 

76 

— 

•5 

+ 

•5 

31 

35 

-   84-5 

396-5 

-0883 

•9117 

6-79 

76 

77 

— 

•5 

39 

35 

-  66-5 

330- 

-1061 

-8939 

6^45 

77 

78 

+ 

•5 

+ 

•5 

21 

25 

-  73-5 

256-5 

-0975 

•9025 

621 

78 

79 

— 

•5 

22 

13 

-  46- 

210-5 

-0618 

-9382 

5-88 

79 

80 

— 

•5 

20 

17 

-  35-5 

175- 

-0971 

•9029 

5-27 

80 

81 

+ 

•5 

+ 

•5 

23 

15 

-  36-5 

138-5 

•1083 

•8917 

4-84 

81 

82 

+ 

•5 

15 

13 

-  37-5 

101- 

-1287 

•8713 

4-43 

82 

83 

9 

11 

-  28- 

73- 

-1507 

•8493 

4-09 

83 

84 

3 

12 

-   20- 

53- 

•2264 

-7736 

3-81 

84 

85 

4 

6 

-  15- 

38- 

-1579 

■8421 

3-92 

85 

86 

4 

4 

-   10- 

28- 

•1429 

•8571 

3-66 

86 

87 

2 

1 

-     8- 

20- 

•0500 

•9500 

3-27 

87 

88 

,,, 

2 

-     3- 

17- 

•1176 

•8824 

2-44 

88 

89 

2 

3 

-     2- 

15- 

•2000 

•8000 

1-77 

89 

90 

1 

6 

-     5- 

10- 

•6000 

-4000 

1-21 

90 

91 

1 

-     7- 

3- 

•3333 

•6667 

203 

91 

92 

-     1- 

2- 

2-05 

92 

93 

93 

94 

1 

1 

94 

95 

-     2- 

95 

... 

+  1,634- 

+  3,1 

268- 

907 

2,361 

104,143- 

... 

*  See  Table  III,  Cols.  1,  7,  and  4. 
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Table  XI. 


Widows.     Patriotic  {Russian  War)   Fund. 
Aggregate  Mortality  Table  {including  Experience  of  Re-married  Women). 

{Graduated.) 


h 

rfx 

Interest  3  per-cent 

Age 

qx 

Vx 

Age. 

(I) 

D. 

N:. 

«z 

Ax 

(2) 

(3) 

ii) 

ip) 

(*5) 

(7) 

(s) 

(9) 

(1) 

17 

10,000 

65 

•0065 

•9935 

6,050^2 

134,560-5 

22-241 

•32308 

17 

18 

9,935 

68 

•0068 

•9932 

5,835^8 

128,724-7 

22^058 

•32840 

18 

19 

9,867 

70 

•0071 

•9929 

5,627^ 

123,097-7 

21^876 

•33371 

19 

20 

9,797 

73 

•0074 

•9926 

5,424^4 

117,673^3 

21693 

•33904 

20 

21 

9,724 

75 

•0077 

•9923 

5,227^1 

11 2,446^2 

21512 

•3t431 

21 

22 

9,649 

75 

•0078 

•9922 

5,035^7 

107,410^5 

21330 

•34961 

22 

23 

9,574 

76 

•0079 

•9921 

4,851^1 

102,559^4 

21^141 

•35512 

23 

24 

9,498 

75 

•0079 

•9921 

4,672^4 

97,887^ 

20-950 

•36068 

24 

25 

9,423 

73 

•0078 

•9922 

4,500-5 

93,386^5 

20^750 

•36650 

25 

26 

9,350 

72 

•0077 

•9923 

4,335-5 

89,051^ 

20-540 

•37262 

26 

27 

0,278 

71 

•0077 

•9923 

4,176^9 

84,874^1 

20-320 

•37903 

27 

28 

9,207 

72 

•0078 

•9922 

4,024^2 

80,849^9 

20-091 

•38570 

28 

29 

9,135 

72 

•0079 

•9921 

3.8764 

76,973^5 

19-857 

•39252 

29 

30 

9,063 

73 

•0081 

•9919 

3,733^8 

73,239^7 

19-615 

•39956 

30 

31 

8,990 

75 

•0083 

•9917 

3,5959 

69,643^8 

19-368 

•40676 

31 

32 

8,915 

77 

•0086 

•9914 

3,462^ 

66,181^8 

19-117 

•41407 

32 

33 

8,838 

79 

•0088 

•9912 

3,3322 

62,849-6 

18-861 

•42152 

33 

34 

8,759 

81 

•0092 

•9908 

3,206-2 

59,643-4 

18-603 

•42904 

34 

35 

8,678 

84 

•0097 

•9003 

3,084^ 

56,559-4 

18-340 

•43670 

35 

36 

8,594 

88 

•0102 

•9898 

2,965^2 

53,594^2 

18-075 

•44441 

36 

37 

8,506 

92 

•0108 

•9892 

2,849^4 

50,744^8 

17-808 

•45220 

37 

38 

8,414 

96 

•0114 

•9886 

2,736^5 

48,008-3 

17-544 

•45988 

38 

39 

8,318 

100 

•0120 

•9880 

2,626^4 

45,381-9 

17-279 

•46760 

39 

40 

8,218 

101 

■0126 

•9874 

2,519^3 

42,862-6 

17-014 

•47532 

40 

41 

8,114 

107 

■0132 

•9868 

2,415^ 

40,447-6 

16-749 

•48304 

41 

42 

8,007 

110 

•0137 

•9863 

2,313^7 

38,133-9 

16-482 

•49081 

42 

43 

7,897 

111 

•0141 

•9859 

2,2154 

35,918-5 

16-213 

•49865 

43 

44 

7,786 

113 

•0145 

•9855 

2,120-7 

33,797-8 

15-937 

•50669 

44 

45 

7,673 

115 

•0150 

•9850 

2,029^ 

31,768-8 

15-657 

•51485 

45 

46 

7,558 

116 

•0154 

•9846 

1,940^4 

29,828-4 

15-372 

•52314 

46 

47 

7,442 

118 

•0158 

•9842 

1,855^ 

27,973-4 

15-080 

•53165 

47 

48 

7,324 

119 

•0162 

•9838 

1,772^4 

26,201- 

14-783 

•54030 

48 

49 

7,205 

120 

•0166 

•9834 

1,692^8 

24,508^2 

14-478 

•54919 

49 

50 

7,085 

121 

•0170 

•9830 

1,616^1 

22,892-1 

14-165 

•55830 

50 

51 

6,964 

122 

•0175 

•9825 

1,542^3 

21,349-8 

13-843 

•56768 

51 

52 

6,842 

124 

•0181 

•9819 

1,471^1 

19,878-7 

13-513 

•57729 

52 

53 

6,718 

126 

•0188 

•9812 

1,402^4 

18,476-3 

13-175 

•58713 

53 

54 

6,592 

130 

•0197 

■9803 

1,336^ 

17,140-3 

12-830 

•59718 

54 

55 

6,462 

134 

•0208 

■9792 

1,271^5 

15,868-8 

12-480 

•60738 

55 

1904.  J       in  receipt  of  relief  from  the  Patriotic  Fund.  489 


Table  XI — continued. 


Interest  3  peb-cent 

1 

1 

Age 

Iz 

1 

iz 

Px 

Dx 

N;, 

«z 

Ax 

Age 

(1) 

(2) 

(3) 

(4) 

(ti) 

(•3) 

{') 

(S) 

(9) 

(10) 

56 

6,328 

140 

0221 

•9779 

1,2089 

14,659^9 

12-127 

•61766 

56 

57 

6,188 

145  i 

0235 

•9765 

1,147-7 

13,5122 

11-773 

•62797 

57 

58 

6,043 

152 

0252 

•9748 

1,088-2 

12,424- 

11-417 

•63834 

58 

59 

5,891 

159  1 

0270 

•9730 

1,029-9 

11,3941 

11-063 

•64865 

59 

60 

5,732 

166 

0289 

•9711 

972^91 

10,421^17 

10-711 

•65890 

60 

61 

5,566 

173  1 

0311 

•9689 

917-22 

9,503^95 

10-362 

•66907 

61 

62 

5,393 

182  : 

0337 

•9663 

862-82 

8,641-13 

10015 

-67917 

62 

63 

5,211 

189  i 

0363 

•9637 

809-42 

7,831^71 

9-676 

-68905 

63 

64 

5,022 

195  i 

0389 

■9611 

757-35 

7,074-36 

9-341  ! 

■69880 

64 

65 

4,827 

201  I 

0417 

•9583 

706-74 

6,367-62 

9-010 

•70845 

65 

66 

4,626 

208 

0449 

•9551 

657-58 

5,710-04 

8-684 

•71794 

66 

67 

4,418 

214 

0484 

•9516 

609-72 

5,100-32 

8-365 

■72723 

67 

68 

4,204 

219 

0522 

•9478 

563-29 

4,537-03 

8-055 

•73626 

68 

69 

3,985 

224 

0562 

•9438 

518-39 

4,018-64 

7-752 

■74509 

69 

70 

3,761 

226 

0602 

•9398 

475-00 

3,543-64 

7-461 

■75356 

70 

71 

3,535 

227 

0642 

•9358 

433-46 

3,110-28 

7-175 

•76189 

71 

72 

3,308 

226 

0682 

•9318 

393-81 

2,716-37 

6-898 

■76996 

72 

73 

3,082 

223 

0724 

•9276 

356-22 

2,360-15 

6-626 

•77789 

73 

74 

2,859 

220 

0768 

•9232 

320-82 

2,039-33 

6-357 

•78572 

74 

75 

2,639 

215 

0815 

•9185 

287^51 

1,751^82 

6-093 

-79341 

75 

76 

2,424 

210 

0865 

•9135 

256-39 

1,49543 

5833 

-80098 

76 

77 

2,214 

203 

0917 

•9083 

227^36 

1,268^07 

5^578 

•80841 

77 

78 

2,011 

195 

0971 

•9029 

200^50 

1,067-57 

5^325 

•81.577 

78 

79 

1,816 

187 

1030 

•8970 

175^78 

891^79 

5074 

•82308 

79 

80 

1,629 

178 

1094 

•8906 

153-09 

738^70 

4-826 

■83032 

80 

1  81 

1,451 

168 

1160 

•8810 

132-39 

606-31 

4^.580 

■83748 

81  i 

82 

1,283 

158 

1230 

•8770 

11365 

492^663 

4^336 

■84459 

82 

83 

1,125 

148 

1315 

•8685 

96-753 

395-910 

4093 

•85166 

83 

84 

977 

137 

1405 

•8595 

81^577 

314-333 

3^854 

•85862 

84 

85 

840 

126 

1505 

•8495 

68^095 

246-238 

3-617 

■86553 

85 

:  86 

714 

116 

1620 

•8380 

56^195 

190-075 

3^384 

•87231 

86 

87 

598 

104 

1740 

•8260 

45-69J 

144^381 

3^160 

■87883 

87 

88 

494 

93 

1880 

•8120 

36-648 

107^738 

2^940  ' 

■88524 

88 

89 

401 

82 

2034 

•7966 

28-882 

78^849 

2^729 

■89139 

89 

90 

319 

70 

2200 

•7800 

22-307 

56-507 

2^529 

■89722 

90 

91 

249 

59 

2371 

•7629 

16-905 

39^589 

2^340 

•90272 

91 

92 

190 

48 

2548 

•7452 

12-524 

27-058 

2^159 

•90799 

92 

93 

142 

39 

2733 

•7267 

9-087 

17-990 

1-984 

•91308 

93 

94 

103 

30 

2938 

•7062 

6-399 

11-591 

1-812 

■91810 

94 

95 

73 

23 

3151 

•6849 

4^403 

7-206 

1643  ' 

■92303 

95 

96 

50 

17 

3391 

•6609 

2-928 

4-290 

1^471  1 

•92803 

96 

97 

33 

12 

3651 

•6349 

1-876 

2-419 

1^292 

•93324 

97 

98 

21 

8 

3931 

•6069 

1-159 

1-265 

1^096 

•93896 

98 

99 

13 

5 

4221 

•5779 

•697 

•584 

•860 

•94583 

99 

100 

8 

4 

4521 

•5479 

•416 

•203 

•532 

•95538 

100 

101 

4 

4  1 

... 

•202 

... 

... 

101 

1 
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Table  XII. 

Patriotic  (Bussian  War)  Fund. 

Aggregate  Mortality  Table. 

Widows  {excluding  Re-married  Women). 


Age 

Exposed 

to 

Risk 

Deaths.  

ATE  OF  Mortality  Ex 
OF  Widows     O' 

ix                      Re 

1 

perience 

Widows  English 
and      Life 
-married   Table 
Vomen    No.  3 
mbined  (Females) 

Age 

CO 

gr 

aduated  "^ 

aduated 

gr 

aduated 

ax 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

17 

•5 

0065 

0066 

17 

18 

5- 

i 

2000 

0068 

0072 

18 

19 

16-5 

•  •• 

0071 

0079 

19 

20 

47-5 

••• 

0074 

0086 

20 

21 

107- 

2 

0187 

0077 

0088 

21 

22 

200-5 

1 

0049 

0078 

0090 

22 

23 

330-5 

5 

0151 

0079 

0092 

23 

24 

479-5 

5 

0104 

0079 

0079 

0094 

24 

25 

627-5 

4 

0064 

0080 

0078 

0096 

25 

26 

753-5 

4 

0053 

0081 

0077  ; 

0098 

26 

27 

865- 

7 

0089 

0082 

0077  1 

0100 

27 

28 

970-5 

6 

0062 

0084 

0078 

0102 

28 

29 

1063-5 

11 

0103 

0085 

0079  i 

0104 

29 

30 

1164- 

9 

0077 

0086 

0081 

0106 

30 

31 

1226-5 

7 

0057 

0087 

0083 

0108 

31 

32 

1232- 

13 

0106 

0088 

0086 

0110 

32 

33 

1245-5 

12 

0096 

0089 

0088 

0112 

33 

34 

1255- 

10 

0080 

0090 

0092 

0114 

34 

35 

1270-5 

8 

0063 

0091 

0097 

0116 

35 

36 

1312-5 

14 

0107 

0093 

0102 

0118 

36 

37 

1338- 

14 

0105 

0095 

0108 

0120 

37 

38 

1338- 

15 

0112 

0098 

0114 

0123 

38 

39 

1335-5 

17 

0127 

0101 

0120 

0125 

39 

40 

1368-5 

20 

0146 

0104 

0126 

0128 

40 

41 

1387-5 

7 

0050 

0109 

0132 

0130 

41 

42 

1389- 

20 

0144 

0115 

0137 

0133 

42 

43 

1397-5 

19 

0136 

0122 

0141 

0136 

43 

44 

1395- 

14 

0100 

0130 

0145 

0139 

44 

45 

1396-5 

26 

0186 

0137 

0150 

0143 

45 

46 

1391-5 

21 

0151 

0144 

0154 

0146 

46 

47 

1387- 

16 

0115 

0151 

0158 

0150 

47 

48 

1392- 

27 

0194 

0158 

0162 

0154 

48 

49 

1376-5 

24 

0174 

0166 

0166 

0158 

49 

50 

1377-5 

24 

0174 

0174 

0170 

0162 

50 

51 

1385-5 

20 

0144 

0182 

0175 

0167 

51 

52 

1389- 

31 

0223 

0190 

0181 

0171 

52 

53 

1380-5 

22 

0166 

0199 

0188  ' 

0176 

53 

54 

1381-5 

31 

0224 

0209 

0197 

0197 

54 

55 

1377-5 

23 

0167 

0220 

0208 

0210 

55 

56 

1378-5 

31 

0225 

0232 

0221 

0223 

56 

Carried 
forward 

41,735-5 

541 

1 
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Table  XII — contitmed. 


Exposed 

Rates  of  Mortality 
OF  Widows 

Experience 
of  Widows 

and 
Re-maiTie( 

English 
Life 
Table 

Age 

to 

Deaths 

women 

No.  3 

Age 

Risk 

Un- 
graduated 

combined 

(Females) 

Graduated 

Ix 

?x 

graduated 

(0 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

Broughi 

forwarc 

41735-5 

541 

57 

1368- 

32 

•0234 

•0246 

•0235 

•0238 

57 

58 

1359-5 

47 

-0346 

•0261 

•0252 

•0253 

58 

59 

1341- 

32 

-0239 

•0281 

•0270 

•0270 

59 

60 

1335- 

34 

-0255 

•0302 

•0289 

•0289 

60 

61 

1331- 

47 

•0353 

•0324 

•0311 

•0309 

61 

62 

1309-5 

41 

-0313 

•0347 

•0337 

•0331 

62 

63 

1291- 

53 

-0411 

-0372 

•0363 

•0355 

63 

64 

1257- 

49 

•0390 

-0400 

-0389 

•0382 

64 

65 

1223- 

48 

-0392 

-0429 

-0417 

-0411 

65 

66 

1172- 

64 

-0546 

-0460 

•0449 

•0444 

66 

67 

1092-5 

62 

-0568 

-0493 

•0484 

•0479 

67 

68 

999-5 

46 

•0460 

-0529 

•0522 

•0518 

68 

69 

918-5 

41 

•0446 

-0568 

0562 

•0560 

69 

70 

848- 

66 

•0778 

-0611 

•0602 

•0606 

70 

71 

737- 

45 

•0611 

•0658 

•0642 

•0656 

71 

72 

656- 

45 

•0686 

•0710 

•0682 

•0709 

72 

73 

577-5 

50 

•0866 

•0767 

-0724 

•0767 

73 

74 

485-5 

38 

•0783 

•0830 

-0768 

•0830 

74 

75 

401- 

32 

-0798 

■0896 

-0815 

-0897 

75 

76 

338-5 

35 

-1034 

-0968 

•0865 

-0968 

76 

77 

281-5 

31 

•1101 

•1044 

-0917 

•1044 

77 

78 

223-5 

23 

•1029 

•1125 

-0971 

•1125 

78 

79 

185- 

12 

-0649 

•1211 

-1030 

•1211 

79 

80 

154-5 

13 

-0841 

•1302 

•1094 

•1302 

80 

81 

126-5 

15 

-1186 

•1398 

•1160 

•1398 

81 

82 

89- 

12 

•1348 

•1499 

•1230 

•1499 

82 

83 

65-5 

10 

•1527 

•1604 

•1315 

•1604 

83 

84 

47- 

10 

•2128 

•1715 

•1405 

•1715 

84 

85 

34- 

6 

•1765 

•1831 

•1505 

•1831 

85 

86 

25-5 

3 

•1176 

•1952 

•1620 

•1952 

86 

87 

19- 

1 

•0526 

•2078 

•1740 

•2078 

87 

88 

16- 

2 

•1250 

•2208 

•1880 

•2208 

88 

89 

14- 

3 

•2143 

•2343 

•2034 

•2343 

89 

90 

9- 

6 

•6665 

•2483 

-2200 

•2483 

90 

91 

2- 

1 

•5000 

•2627 

•2371 

•2627 

91 

92 

1- 

92 

93 

1- 

93 

94 

1- 

94 

95 

95 

63071-5 

1596 

-    1 

492  Re-marriage  and  Mortality  of  Widows 

Table  XIII. 
Patriotic  (Russian  War)  Fund. 

Hate  of  Widowhood  among  Re-married  Women 
{i.e.,  Death  Rate  of  Husbands). 


[July 


Half  of 

Age 

Re- 

Married 

Col.  (2) 

|1 

•a 
% 

Col.  (3) 
less  Cols. 
(4  and  5) 
Age  x—1 

Exposed 

1x 

ix 

iduateil 

Age 

of 
Wife 

less 
forfeited 
and  Died 

Age  x—1 
+  Agex 

|l 

o 

to 
Risk         gr 

Un.       p, 
iduated  ^^ 

of 
Wife 

Married 

(1) 

(1) 

(2) 

(3) 

(4) 

(5) 

(t5) 

(7) 

(S) 

(5>) 

17 

17 

18 

+      1- 

+ 

1- 

+ 

1- 

r 

18 

19 

+ 

1- 

+ 

1- 

2- 

19 

20 

+     4- 

+ 

4- 

1 

+ 

4- 

6- 

-1667 

20 

21 

+   10- 

+ 

14- 

+ 

13- 

19- 

21 

22 

+   13- 

+ 

23- 

+ 

23- 

42- 

22 

23 

+   24-5 

+ 

37-5 

2 

+ 

37-5 

79-5 

0252 

0146 

23 

24 

+    31-5 

+ 

56- 

1 

+ 

54- 

133-0 

0075 

0148 

24 

25 

+   47-5 

+ 

79- 

3 

+ 

78- 

211-5 

0142 

0150 

25 

26 

+   45- 

+ 

92-5 

4 

+ 

89-5 

301- 

0133 

0151 

26 

27 

+   52-5 

+ 

97-5 

7 

+ 

93-5 

394-5 

0177 

0152 

27 

28 

+   59- 

+ 

111-5 

8 

+ 

104-5 

499- 

0160 

0153 

28 

29 

+   50- 

+ 

109- 

9 

+ 

101- 

600- 

0150 

0154 

29 

30 

+    53- 

+ 

103- 

•  • 

17 

+ 

94- 

694- 

0245 

0155 

30 

31 

+    55-5 

+ 

108-5 

10 

+ 

91-5 

785-5 

0127 

0157 

31 

32 

+   56- 

+ 

1115 

8 

+ 

101-5 

887- 

0090 

0159 

32 

33 

¥   46- 

+ 

102- 

16 

+ 

94- 

981- 

0163 

0161 

33 

34. 

+    50- 

+ 

96- 

18 

+ 

80- 

1061- 

0170 

0163 

34 

35 

+    31-5 

+ 

81-5 

17 

+ 

63-5 

1124-5 

0151 

0165 

35 

36 

+   34-5 

+ 

66- 

22 

+ 

49- 

1173-5 

0187 

0167 

36 

37 

+    31-5 

+ 

66- 

20 

+ 

44- 

1217-5 

0164 

0170 

37 

38 

+   39- 

+ 

70-5 

18 

+ 

50-5 

1268- 

0142 

0172 

38 

39 

+    15- 

+ 

54- 

15 

+ 

36- 

1304- 

0115 

0175 

39 

40 

+    18-5 

+ 

33-5 

29 

+ 

18-5 

1322-5 

0219 

0178 

40 

41 

+     9- 

+ 

27-5 

35 

— 

1-5 

1321- 

0265 

0182 

41 

42 

+   10- 

+ 

19- 

23 

— 

16- 

1305- 

0176 

0186 

42 

43 

-       -5 

+ 

9-5 

30 

— 

13-5 

1291-5 

0232 

0191 

43 

44 

+   15-5 

+ 

15- 

23 

— 

15- 

1276-5 

0180 

0195 

44 

45 

+     4- 

-(- 

19-5 

28 

— 

3-5 

1273- 

0220 

0201 

45 

46 

4-      5-5 

+ 

9-5 

20 

— 

18-5 

1254-5 

0159 

0206 

46 

47 

-     4-5 

+ 

1- 

20 

— 

19- 

1235-5 

0162 

0212 

47 

48 

-     2- 

— 

6-5 

23 

- 

26-5 

1209- 

0190 

0218 

48 

49 

-        -5 

_ 

2-5 

19 

— 

25-5 

1183-5 

0161 

0221 

49 

50 

_ 

-5 

36 

— 

19-5 

1164- 

0309 

0231 

50 

51 

-  ""7- 

_ 

1- 

28 

— 

43- 

1121- 

0250 

0238 

51 

52 

-   11-5 

— 

18-5 

21 

— 

46-5 

1074-5 

0195 

0245 

52 

53 

-     5- 

— 

16-5 

23 

— 

37-5 

1037- 

0222 

0253 

53 

54 

-     5-5 

_ 

10-5 

24 

_ 

33-5 

1003-5 

0239        • 

0262 

54 

55 

-     9- 

_ 

14-6 

22 

_ 

38-5 

965- 

0228 

0271 

55 

56 

-     9-5 

— 

18-5 

22 

— 

40-5 

924-5 

0238 

0280 

56 

Carried 
forward 

+  757-5 

1524-5 

622 

924-5 

32746-5 

1 
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Half  of 

Age 

Re- 
Married 

Col.  (-2) 

^■? 

•3 

Col.  (3) 
less  Cols 

Exposed 

9x 

ix 

iduated 

Age 

of 
Wife 

less 
forfeited 
and  Died 

Age  x—\ 
+  Agex 

II 

O 

(4  and  5) 

Age  x—\ 

to 
Risk 

graduated  ^"^ 

of 
Wife 

Married 

(9) 

1     (1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(1) 

Brought 
1  forward 

757o 

1524-5 

622 

924-5 

32746-5 

57 

-     8-5 

-     18- 

24 

-     40- 

884-5 

-0271 

0290 

57 

58 

-     6-5 

-     15- 

31 

-     39- 

845-5 

-0367 

0300 

58 

59 

-   10- 

-     16-5 

30 

-     47-5 

798- 

-0376 

0312 

59 

60 

-   12- 

-     22- 

..• 

17 

-     52- 

746- 

•0228 

0324 

60 

61 

-     9- 

-     21- 

1 

33 

-     38- 

708- 

•0466 

0337 

61 

62  , 

17     9'^ 

-     18-5 

3 

27 

-     52-5 

6555 

•0412 

0350 

62 

',     63 

^    12o 

-     22- 

4 

26 

-     52- 

603-5 

•0431 

0363 

63 

1     64 

-     6o 

-     19- 

7 

22 

-     49- 

554-5 

•0397 

0376 

64 

65 

-   10-5 

-     17- 

10 

29 

-     46- 

508-5 

•0570 

0389 

65 

66 

-     9-5 

-     20- 

13 

13 

-     59- 

449-5 

•0289 

0403 

66 

67 

-   10- 

-     19-5 

21 

20 

-     45-5 

404- 

•0495 

0417 

67 

68 

-     8- 

-     18- 

30 

19 

-     59- 

345- 

•0551 

0432 

68 

69 

-     6- 

-      14- 

19 

14 

-     63- 

282- 

•0496 

0449 

69 

70 

-     3-5 

-       9-5 

24 

11 

-     42-5 

239-5 

•0459 

0t66 

70 

71 

-     4- 

-       7-5 

27 

6 

-     42-5 

197- 

•0305 

0484 

71 

72 

-     4- 

-       8- 

14 

4 

-     41- 

156- 

•0256 

0504 

72 

73 

-     4- 

-       8- 

13 

5 

-     26- 

130- 

•0385 

0526 

73 

V  74 

-     So 

-       7-5 

12 

7 

-     25-5 

104- 

•0670 

0548 

74 

:  75 

-     5- 

-       8-5 

8 

4 

-     27-5 

77- 

•0519 

0571 

75 

;  76 

-       5- 

6 

4 

-     17- 

60- 

•0667 

0597 

76 

77 

-  '"2- 

-       2- 

8 

3 

-     12- 

48- 

•0625 

0623 

77 

\  78 

-     1- 

-       3- 

3 

4 

-     14- 

34- 

•1176 

0652 

78 

,  *  79 

-       -5 

-       1-5 

3 

1 

-       8-5 

25-5 

•0392 

0686 

79 

1      80 

-     2- 

-       2-5 

4 

1 

-       6-5 

19- 

•0526 

0724 

80 

:  '  81 

-       2- 

-      7- 

12- 

..• 

0768 

81 

!     82?« 

—       '5 

•5 

3 

•5 

11-5 

0818 

82 

83 

—       '5 

-       1- 

i 

-       4- 

7-5 

•1333 

0873 

83 

84 

-     1- 

-       1-5 

-       2-5 

5- 

0930 

84 

85 

1- 

i 

-       1- 

4- 

0990 

85 

86 

—       '5 

-5 

i 

-       1-5 

2-5 

•4000 

lOoo 

86 

87 

•5 

-       1-5 

1- 

1125 

87 

88 

1- 

88 

89 

1- 

89 

90 

1- 

90 

91 

1- 

91 

92 

1- 

92 

93 

1- 

93 

94 

-       -5 

•5 

-     '"  -5 

•5 

94 

95 

—         '5 

•5 

95 

+  812-5 

+  1,619-5 

234 

979 

+ 1,322-5 

41,671-5 

... 

-206- 

-    406-5 

-1,322-5 

606-5 

1,213- 

... 

*  Sec  Table  III,  Cols.  8,  2,  and  10. 
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Table  XIV. 

Differences  in  Age  at  Marriage  of  Husbands  and  Wives  Married 

during  1901. 


WIDOWS  MARRY  WIDOWERS 

WIDOWS  MARRY  BACHELORS 

No.  Of 
Marriages 

Average 
Age  of 
Widow 

Average 

Age  of 

Widower 

Difference 
in  Age 

Marriages        ^^-f 

Average 

Age  of 

Bachelor 

Difference 
in  Age 

(1) 

(-')          1       (3)                 (4) 

(1) 

(2) 

(3) 

(4) 

76 

23-         '     33-9             10-9 

505 

23- 

261 

31 

444 

27-5       1     36-9               9-4 

1,777 

27-5 

28-2 

•7 

1,005 

32-5       :     40-4 

7-9 

2,303 

32-5 

31-4 

-  11 

1,552 

37-5       '     43-5 

6- 

1,941 

37-5 

349 

-  2-6 

1,716 

42-5       :     47-7 

5-2 

1,219 

42-5 

38-5 

-  4- 

1,624 

47-5           51-8 

4-3 

623 

47"5 

42-3 

-  5-2 

1,194 

52-5           55-8 

3-3 

282 

52-5 

47-6 

-  4-9 

817     1       57-5           59-6 

21 

115 

57-5 

51-2 

-  6-3 

481     J       62-5           62-2 

-   -3 

56 

62-5 

52-2 

-10-3 

188 

67-5       1     66-4 

-1-1 

9 

67"5 

62-5 

-   5- 

44 

72-5       ;     69-5 

-3- 

3 

72-5 

59-2 

-13-3 

13 

77-5 

76- 

-1-5 

3 

80- 
and  upwaitis 

75-8 

-4-2 

...       j        ... 

9,157 

... 

1 

8,833     1 

Widows  marry  Widowers  who  are 

Widows  marry 

iachelors 

who  arc 

on  the  average  4-73  years  older  than 

on  the  average  1' 

77  years 

younger 

themselves. 

than  themselves. 

WIDOWS   MARRY   BACHELORS 

SPINSTERS   OR  WIDOWS 

MARRY 

OR   WIDOWERS 

BACHELORS  OR  WIDOWERS 

Avera<,'e 

1 

Average 

No.  of 
Marriages 

Average 
Age  of 
Widow 

Age  o'f 
Bachelor 

or 
Widower 

Difference 
in  Age 

No.  of 
Marriages 

Age  of 

Spinster  or 

Widow 

Age  of 
Bachelor 

or 
Widower 

Difference 
in  Age 

(1) 

(-') 

(3) 

{i) 

(1) 

(2) 

(3) 

(4) 

581 

23- 

271 

4-1 

103,544 

23- 

25-5 

2-5 

2,221 

27-5 

30- 

2-5 

65,643 

27-5 

28-6 

ri 

3,308 

32-5 

34-1 

1-6 

21,899 

32-5 

33-4 

•9 

3,493 

37-5 

38-7 

1-2 

10,220 

37-5 

39-2 

1-7 

2,935 

42-5 

43-9 

1-4 

5,878 

42-5 

43-6 

11 

2,247 

47-5 

49-2 

1-7 

3,523 

47-5 

50-0 

2-5 

1,476 

52-5 

54-2 

1-7 

2,034          52-5 

54-9 

2-4 

932 

57-5 

58-6 

1-1 

1,149 

57-5 

58-8 

1-3 

537 

62-5 

61-2 

-1-3 

624 

62-5 

61-6 

-  -9 

197 

67-5 

66-2 

-1-3 

224 

67-5 

66-4 

-1-1 

47 

72-5 

68-8 

-3-7 

59  '      72-5 

70- 

-2-5 

13 

77-5 

76- 

-1-5 

15  ;      77-5 

76-4 

-11 

3 

80- 

and  upwards 

75-8 

-4-2 

3         80- 
land  upwards 

75-8 

-4-2 

17,990 

214,815 

Widows      marry      Bachelors      or 

Spinsters      or 

Widows 

marry 

Widowers  who  are  on   the  average 

Bachelors  or  Wide 

wers  wh 

3  are  on 

1"54  years  older  than  themselves. 

the   average    1'81 
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Absteact  of  the  Discussion. 

Mr.  F.  L.  Collins,  in  opening  the  discussion,  said  that  a  glance 
at  the  numerous  tables  appended  to  the  paper  enabled  one  to  appre- 
ciate the  exhaustive  manner  in  which  the  facts,  so  kindly  supplied  by 
the  Patriotic  Commissioners,  had  been  treated.  He  considered  that 
the  efforts  of  the  authors  were  worthy  of  more  precise  data.  Turning 
to  the  numbers  entering  in  Table  2  at  each  age  of  entry,  he  noticed 
the  large  number  of  widows  who  were  entrants  on  the  fund  at  the 
decennial  ages,  such  as  30,  40,  and  50.  This  was  most  marked 
at  the  age  of  40,  where  there  were  110  entered  as  compared  with 
62  at  39  and  59  at  41.  This  preference  for  round  figures  was 
also  slightly  apparent  at  the  more  advanced  quinquennial  ages, 
and  it  gave  rise  to  the  supposition  that  the  ages  were  merely 
supplied  by  the  applicants  for  pension  and  were  not  in  any  way 
authenticated.  In  fact,  as  all  the  widows  must  have  been  born 
prior  to  the  Registration  Act,  this  was  what  one  would  anticipate.  He 
thought  that  it  would  be  correct  to  designate  the  ages  as  "  reputed 
ages."  It  seemed  to  him,  therefore,  that  the  trouble  to  which  the 
authors  had  gone  in  so  adjusting  the  rates  of  re-marriage  as  to 
attach  equal  weight  to  each  age  at  entry  in  the  quinquennial  groups 
was  unnecessary.  The  durations  were  arrived  at  by  subtracting  the 
calendar  year  of  entry  from  that  of  exit.  As  these  calendar  years 
were  all  that  could  be  supplied  by  the  Commissioners  the  use  of 
the  mean  duration  thus  arrived  at  was,  he  supposed,  unavoidable. 
The  authors  said  that  the  results  brought  out  in  this  manner  were 
more  suitable  for  valuation  purposes,  and  tbat  no  real  inconvenience 
would  be  caused.  He  submitted  that  it  was  a  fundamental  principle 
that  all  tables  should  be  so  constructed  that  the  results  might  be 
brought  to  bear  on  the  exact  integral  age,  and,  in  the  case  of  select 
tiibles,  on  the  exact  integral  duration.  The  particular  circumstances 
of  a  valuation  could  easily  be  met  by  suitable  adjustments.  In  case 
of  a  similar  investigation  being  made  into  the  Transvaal  War  Fund 
experience,  he  wished  to  enter  a  plea  for  exact  particulars  with  regard 
to  the  date  of  widowhood  and  the  date  of  re-marriage.  However 
great  the  difficulty  of  obtaining  a  truthful  answer  to  a  question  with 
regard  to  age,  there  should  be,  he  thought,  none  in  obtaining  from 
the  widows  themselves  the  exact  date  of  widowhood,  and  the  exact 
date  of  their  second  marriage.  With  regard  to  graduation,  he 
thought  it  a  great  advantage  that  the  authors  had  adopted  the 
graphic  method,  which  was  probably  the  most  suitable  that  could  be 
used  in  a  case  like  this,  where  the  rates  were  so  rapidly  changing. 
At  the  point  where  the  earlier  rates  of  re-marriage  were  at  their 
maximum  it  appeared  that  the  curves  were  drawn  through  only  three 
points.  Here,  again,  the  need  of  more  exact  particulars  became 
noticeable.  If  these  were  supplied  they  would  be  enabled  to  follow 
the  rates  of  re-marriage  not  only  through  years  of  duration,  but 
even  through  quarters  of  years,  and  almost  through  months,  so  as  to 
see  the  exact  form  that  the  curves  really  did  take  in  the  early  years 
of  widowhood. 

Mr.  F.  Schooling  wished  to  call  attention  to  the  paragraph  on 
page  434  which  said  that  the  paper  might  be  useful  "for  the  purpose 
of  estimating  the  liabilities  of  similar  funds  or  for  determining  the 
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benefits  which  could  be  safely  offered  on  starting  new  funds  with 
similar  objects."  Although  the  authors  had  very  properly  after- 
wards stated  that  the  tables,  and  so  on,  must  be  used  with  very  great 
caution,  yet  he  thought  that  that  point  needed  to  be  emphasized  in 
the  paragraph  to  which  he  had  referred,  as  in  the  case  of  valuing 
friendly  societies  it  was  very  necessary  that  the  experience  of  the 
society  about  to  be  valued  should  be  investigated  before  using  any 
tables.  So  here  he  thought  that  it  was  doubly  important,  before  these 
tables  were  used  in  connection  with  any  fund  for  the  purpose  of 
estimating  the  rates  of  re-marriage,  that  an  investigation  into  the 
particular  fund  under  consideration  should  be  most  carefully  under- 
taken. The  authors  had  noted  that  point  afterwards,  but  the  state- 
ment which  they  had  made  at  this  particular  place  might  be  a  little 
misleading.  He  thought,  with  regard  to  the  point  which  Mr.  Collins 
had  mentioned  about  the  ages,  when  they  remembered  that  the  chief 
purpose  of  the  paper  was  to  obtain  the  rates  of  re-marriage,  it  would 
be  apparent  that  the  age  question  did  not  become  of  so  much 
importance  as  it  would  in  an  ordinary  mortality  table ;  and  in  many 
of  the  important  tables  here  the  ages  were  grouped  so  that  the  fact 
of  widows  stating  that  they  were  aged  40  or  35  really  did  not 
matter  very  much  if  they  came  within  their  right  groups. 

Mr.  T.  G.  AcKLAND  said  the  subject  was  in  some  senses  a  difficult 
one,  and  was  one  with  which  perhaps  not  many  of  the  members  had 
had  a  very  large  practical  dealing.     There  were  one  or  two  points 
which  were  not  altogether  clear  to  him.      The  writers  referred,  on 
page  441,  to  the  exclusion  from  the  select  tables  of  widows  who  came  on 
the  fund  as  such  after  the  year  1857.       He  had  not  been  able  to 
gather  why  those  cases  were  excluded.     The  writers  stated  that  it  was 
an  unimportant  and  small  matter,  but  as  far  as  he  (Mr.  Ackland) 
could  gather,  it  appeared  that  thoso  who  entered  the  fund  in  1858  and 
subsequently,  and  re-married,  were   included   in   the   data   on   their 
second  widowhood,  but   those  who  did  not  re-marry  were  excluded 
from  the  data.     It  did  look  as  if  this  exclusion  was  a  little  arbitrary, 
and  as  if,  indeed,  it  might  be  in  the  nature  of  excluding  something  from 
the  denominator,  and  not  from  the  numerator.     He  thought  that  it 
was  pretty  clear  that  in  this  investigation  they  were  dealing  with  a 
very  special  class  of  widows.     The  widows  of  non-commissioned  officers 
and  men  of  the  army,  and  of  the  corresponding  class  in  the  navy, 
could  be  compared  with  but  very  few  other  classes  which  would  have 
to  be  dealt  with,  and  no  doubt  that  ought  to  be  borne  in  mind  as  a 
caution  with  regard  to  the  use  of  the  tables.     There  would  be  a  great 
temptation,  in  having   before  them  the   rate   of  re-marriage   in   so 
complete  a  form,  to  employ  such  a  table  when  they  required  that 
function  ;  but  undoubtedly  a  great  deal  of  caution  should  be  employed 
on  account  of  the  special  class  that  was  here  dealt  with.     As  regarded 
the  quinary  groupii:g  of  entry  ages,  it  was  clear  that  what  Mr.  Collins 
had  called  the  "  reputed  ages  "  were  given ;  but,  at  the  same  time, 
they  were  grouped  in  quinary  groups,  and  he  did  not  know  that  the 
true  ages  were  of  so  much  importance  in  this  case  as  if  they  were 
dealing  with  the  matter  of  mortality.     It  was  undoubtedly  the  case 
that  the  grouping  of  ages,  apart  from  the  question  of  the  accuracy  of 
the  ages,  was  open  to  the  objection  that,  as  duration  proceeded,  the 
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average  age  was  disturbed,  and  tbe  central  age  no  longer  became  tbe 
true  age,  because,  wbetber  mortality  or  re-marriage  was  in  question, 
there  was  a  tendency  on  one  side  or  other  of  the  central  line  for  the 
rate  to  vary  unequally  from  the  average.  He  believed  that  Dr.  Sprague 
was  the  first,  in  the  application  of  his  Graphic  method,  to  use  the 
expedient  (employed  also  in  this  paper)  of  equal  exposures,  by  taking 
the  mean  of  the  rates  for  the  five  ages.  The  differences  from  the 
rate  deduced  by  the  authors,  as  compared  with  the  Scottish  Bankers' 
rate  of  re-marriage,  were  indeed  remarkable ;  and  this  was  another 
illustration  of  how  cautious  they  should  be  in  making  use  of  the 
tables.  The  rate  of  the  army  widows  was  three  times,  four  times,  and 
at  some  points  ten  and  twenty  times,  as  high  as  the  rate  among  the 
bankers'  widows ;  and  no  doubt  there  were  special  reasons  for  that, 
some  of  which  were  referred  to  in  the  paper.  The  reason  would  be, 
partly,  he  supposed,  that,  on  re-marriage,  in  one  case  the  pension  was 
absolutely  extinguished,  whilst  in  the  other  case  it  was  only  reduced, 
but  it  would  lie  perhaps  more  particularly  in  the  difference  between 
classes  in  life  from  which  the  widows  dealt  with  came.  The  graphic 
graduation,  he  thought,  had  been  carried  out  with  very  great  success, 
considering  the  paucity  of  the  data.  When  they  compared  the  expected 
with  the  actual  re-marriages  throughout  Table  4,  they  would  find  a 
remarkably  close  identity,  and  the  differences  and  the  accumulated 
differences  were  both  well  within  what  one  would  have  anticipated. 
The  writers  referred  to  the  maximum  rate  of  re-marriage  at  the  age  of 
30,  but  he  thought  that  there  was  not  very  much  in  that.  He 
should  like  to  emphasize  what  had  been  said  by  Mr.  Collins  as  to  the 
desirability  of  getting  from  the  Patriotic  Fund  Commissioners  some 
more  precise  facts  as  to  ages  and  durations  in  tabulating  the 
experience  of  tbe  Transvaal  War  Fund.  As  regarded  the  ages  of  the 
widows,  surely  they  could  be  required  to  supply  a  certificate  of  birth, 
and,  as  they  would  in  all  cases  come  under  the  Registration  Acts,  there 
would  be  no  difficulty  in  obtaining  the  precise  ages  :  and  the  same 
remarks  applied  as  to  the  true  ages  at  the  death  of  husbands. 

Mr.  A.  W.  Watson,  in  closing  the  discussion,  said  that  the 
authors  of  the  paper  were  fortunate  in  having  what  may  be  termed 
completed  experience  in  the  sense  that  the  lives  at  risk  had  been 
followed  through  from  the  beginning  to  a  period  at  which  the 
probability  of  re-marriage  vanished,  and  the  further  continuance  of 
the  observations  would  have  been  of  little  practical  value.  This,  he 
thought,  was  in  strong  contrast  with  the  usual  conditions  of  practice, 
in  which  they  found  that  the  "existing"  at  every  duration  of  the 
contract  loomed  very  largely  in  the  schedules,  and  induced  a  degree 
of  uncertainty  as  to  the  results  brought  out.  The  authors  pointed 
out  that  the  data  afforded  little  experience  as  to  first  widowhoods  in 
the  later  years  of  life,  and  that  their  experience  as  to  the  later  ages 
was  drawn  from  second  and  third  widowhoods.  AVhether  this  would 
afford  a  reliable  guide  to  the  probability  of  re-marriage  on  a  first 
widowhood  was  of  course  problematical,  but  the  authors  went  far  to 
disarm  criticism  by  stopping  their  graduated  rates  of  re-marriage  at 
the  initial  central  age  of  45.  It  might  be  of  interest  in  this 
connection  to  observe  that  he  had  consulted  an  experience  including 
563  widows  of  a  fund  for  providing  annuities  to  the  widows  of  railway 
servants  of  the  working  class,  and  had  found  that  of  563  widows 
VOL.  xxxvin.  2  M 


498  Re-marriage  and  Mortality  of  Widows  [July 

coming  on  the  fund  there  were  283  cases  of  widows  becoming 
such  at  ages  over  47,  and  there  was  not  a  single  case  of 
re-marriage  recorded  amongst  them.  In  that  case  the  pension  ceased 
on  re-marriage.  The  rate  of  pay  was  similar  to  that  of  the  Patriotic 
Fund — namely,  6s.  a  week.  For  his  part  he  should  prefer  to  rule 
out  the  element  of  re-marriage  entirely  in  valuations  after  the  age  of 
50  years  had  been  passed,  whether  the  duration  of  widowhood  was 
long  or  short ;  but  he  understood  that  in  Table  8  the  authors  had 
carried  on  the  ultimate  rates  to  the  age  of  64.  As  Mr.  Ackland 
had  said,  a  reader  of  the  paper  could  not  fail  to  be  struck  by  the 
difference  between  the  re-marriage  rates  of  the  widows  of  the 
Patriotic  Fund  and  the  Scottish  Bankers'  Widows.  If  the  tables 
could  be  regarded  as  having  a  general  application  they  would  be 
extremely  useful  to  what  he  might  term  the  general  practitioner  of 
the  profession,  who  sometimes  was  puzzled  to  know  where  to  turn 
for  data  to  suit  some  special  case  which  he  had  in  hand ;  but  he 
shared  with  Mr.  Ackland  the  doubt  as  to  whether  this  was  not  a 
special  experience,  and  one  which  they  could  not  fully  rely  upon. 
In  order  to  test  it  in  some  little  degree,  he  had  calculated  from  the 
rates  of  re-marriage  given  in  Table  5  the  expected  re-marriages 
amongst  the  widows  of  the  railway  fund  to  which  he  had  referred, 
and  he  found  that  against  an  expected  number  of  re-marriages  of 
98  the  actual  number  recorded  was  only  57  ;  so  that,  as  far  as  that 
little  experience  went,  it  seemed  to  corroborate  the  view  that  the 
Patriotic  Fund  widows  were  a  special  class. 

Mr.  Schooling. — In  the  railway  fund  did  the  pension  cease  on 
re-marriage  ? 

Mr.  Watson  said  that  the  pension  did  cease  in  that  case  on 
re-mari'iage.  He  should  like  to  suggest  in  respect  to  Table  9  that 
if  there  was  one  point  which  the  authors  had  more  clearly  established 
than  another  it  was  that  these  data  must  be  collected  in  the  select 
form,  and  that  such  comparisons  as  those  set  up  in  Table  9  were  apt 
to  be  misleading.  The  widows'  experience  of  the  general  population 
is  that  of  a  class  which  is  constantly  being  recruited  by  fresh  widow- 
hoods, and  the  re-marriages  amongst  the  widows  of  the  general 
population  would  undoubtedly  come  largely  from  those  who  had 
been  widowed  in  the  few  years  previous  to  the  year  of  observation. 
But  in  the  special  class  that  they  were  dealing  with  in  the  present 
discussion  at  least  one-half  of  the  experience  came  from  widows  who 
were  placed  on  the  fund  in  the  years  1855  and  1856;  and  he  should 
expect  in  such  circumstances  that  the  rates  of  re-marriage  amongst 
them,  especially  at  the  later  ages,  would  be  very  much  lower  than 
those  of  the  general  population.  On  the  general  subject  of  variation 
of  marriage  rates  he  agreed  with  the  authors  that  such  elements  as 
locality  must  be  allowed  considerable  weight.  A  reference  to  the 
Digest  of  the  Census  Keturns  of  1901  would  show  that  there  was 
an  enormous  ditference  in  the  distribution  of  the  population,  and  that 
in  the  mining  districts  the  male  population  was  generally  in  excess  of 
the  female  population  ;  whilst  in  the  agricultural  districts  the  reverse 
was  the  case.  To  take  these  as  examples,  he  should  expect  to  find 
that  the  re-marriages  amongst  widows  were  much  more  numerous 
in  the  mining  districts  than  in  the  agricultural  districts ;  and  in 
valuing  any  particular  fund,  he  should  deem  it  necessary  to  consider 
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the  locality  in  whieh  the  beneficiaries  of  the  fund  resided  before 
proceeding  to  apply  such  general  tables  as  those  in  the  paper.  The 
rates  of  widowhood  shown  in  Table  13  deserved  attention ;  these 
seemed  to  be  really  rates  of  second  widowhood.  He  should  like  the 
authors  to  tell  what  in  their  view  was  the  reason  for  the  extra- 
ordinarily high  rates  of  widowhood  at  the  ages  23  to  43  in  Table  13. 
Viewing  those  rates  of  widowhood  rather  as  rates  of  mortality  amongst 
husbands,  they  found  that  the  widows  of  the  age  of  23  showed  a  rate 
of  widowhood  of  0146,  which  at  such  age  was  extremely  high,  and 
he  should  be  glad  if  the  authors  could  suggest  the  reason  for  that 
feature.  If  it  was  suggested  that  this  rate  of  widowhood  was  to 
be  of  much  practical  value,  he  did  not  altogether  agree  with  the 
suggestion.  In  a  fund  of  this  character  the  mass  of  the  benefits  was 
generally  in  reversion,  and  what  was  required  was  not  the  value  of 
the  interest  of  a  given  woman  after  the  death  of  her  husband,  but 
rather  the  value  of  an  annuity  payable  at  the  death  of  the  male 
member  to  any  wife  that  he  might  leave  behind  him.  Therefore, 
what  they  required  was  not  to  make  some  assumption  as  to  the 
average  age  of  the  husband,  but  rather  to  take  the  male  member  as 
the  existing  life,  and  to  make  assumptions  as  to  the  probable  average 
ages  of  the  women  who  would  be  left  widowed  at  each  successive 
year  of  the  husbands'  age.  It  appeared  to  him,  viewing  the  problem 
in  that  form,  that  this  function  was  not  likely  to  be  of  much 
assistance  to  them.  The  mortality  rates  in  Table  10  must,  he 
thought,  be  viewed  with  some  reserve.  At  page  447  were  given  a 
number  of  causes  of  forfeiture,  including  insanity,  senilitv,  and 
intemperance,  and  it  seemed  to  him  that  by  the  exclusion  of  lives 
subject  to  those  disqualifications  the  probable  death  rate  would  be 
largely  reduced.  Consequently,  he  should  somewhat  hesitate  to  use 
tables  obtained  in  that  way.  He  thought  that  the  criticism  offered 
by  Mr.  Collins  as  to  the  method  of  tabulation,  i.e.,  referring  to  the 
question  of  "duration",  was  somewhat  undeserved.  The  date  of 
the  widowhood  was  not  recorded  in  the  schedules,  but  only  the  year  of 
entry,  and  the  year  of  entiy,  or  the  precise  date  of  entry,  u\K>n  the  fund 
was  not  a  matter  of  any  significance,  and  therefore  the  anniversary  of 
being  placed  upon  the  fund  would  equally  be  a  matter  of  insignificance. 
It  seemed  to  him  that  unless  the  actual  date  of  the  beginning  of 
the  widowhood  could  be  ascertained  the  method  of  tabulation  adopted 
was  quite  as  good  as  any  they  could  expect,  or  hope  to  get. 

The  Peeside>'T  (Mr.  W.  Hughes)  said  he  sbould  like  to 
emphasize  one  or  two  things  that  had  been  said,  especially  as  to 
the  matter  of  accuracy  of  the  data,  on  which  some  doubt  had  been 
expressed.  He  should  think  that  it  was  very  probable  that  45  years 
ago  or  thereabouts,  when  the  Russian  War  ceased,  there  was  so  much 
enthusiasm  about  providing  for  the  wounded  soldiers  and  sailors, 
that  some  essential  details  were  overlooked,  and  there  was  not 
sufficient  care  taken  to  secure  accurate  data,  arid  that  ages  and  other 
statistical  matters  were  entered  a  little  haphazard.  They  had  reason 
to  believe  that  at  the  conclusion  of  the  Transvaal  War  the  data 
obtained  were  more  accurate,  and  that  in  any  future  investigation 
they  would  have  some  surer  ground  to  go  upon.  A  remark  had  been 
made  as  to  this  being  a  very  particular  investigation,  and  one  which, 
if  used  hereafter  for  the  valuation  of  military  funds  of   any  kind, 
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must  be  used  with  the  greatest  possible  caution.  That  would  be 
especially  apparent  when  they  came  to  consider  that  the  army  which 
was  engaged  in  the  Crimea  in  1855  consisted  of  a  very  different 
class  of  men  from  those  of  which  the  army  now  consisted,  and  in 
consequence  the  wives  of  those  soldiers  were  of  a  very  different  class 
from  the  widows  that  were  left  by  the  late  Transvaal  War,  or  that 
were  likely  to  be  left  in  any  future  war.  At  the  time  of  the  Crimean 
War  they  were  all  soldiers  of  the  regular  army,  but  on  the  recent 
occasion  there  were,  and  probably  on  any  future  war  in  which  the 
British  army  was  concerned  there  would  be,  very  large  contingents 
of  Yeomanry  and  Volunteers,  as  well  as  a  much  better  class  of  soldiers 
than  the  men  who  served  under  Lord  Raglan  in  the  Crimea.  That 
fact  would  make  it  additionally  necessary  that  there  should  be  caution 
in  using  the  old  experience  and  attempting  to  apply  it  to  new  facts. 

Mr.  J.  Burn,  in  reply,  hoped  that  in  the  figures  connected  vpith 
the  Transvaal  War  fuller  particulars  would  be  given,  and  that  they 
would  be  able  to  deal  with  the  data  in  a  more  scientific  manner. 
Mr.  Schooling  had  mentioned  that  very  great  care  should  be  exercised 
in  dealing  with  the  rate  of  re-marriage  in  any  particular  class  of 
widows.  With  that,  of  course,  they  agreed.  They  had  hoped  that 
they  had  sufficiently  emphasized  that  point.  Mr.  Ackland  had 
asked  why  the  widows  who  came  on  the  fund  after  1857  were 
excluded  from  the  select  tables.  The  reason  of  their  exclusion  was 
that  they  considered  that  the  widows  who  came  on  up  to  1856  were 
probably  beneficiaries  who  Avere  included  among  the  members  of  the 
fund  almost  immediately  upon  the  death  of  their  husbands ;  but  that 
those  who  came  on  after  1857  and  after  the  termination  of  the  war 
were  probably,  or  very  possibly,  widows  whose  husbands  had  died 
some  time  previously,  and  that,  therefore,  they  could  not  really  be 
considered  as  "select"  widows — that  is  to  say,  the  date  of  widow- 
hood was,  perhaps,  in  those  cases  uncertain,  but  that  really  did  not 
affect  the  actual  rate  of  re-marriage.  Mr.  Ackland  had  thought  that 
probably  it  had  the  effect  of  lessening  the  denominator  of  the 
fraction,  btit  that  was  not  so.  Mr.  Ackland  had  also  said  that  he 
was  struck  with  the  difference  between  the  rate  of  re-marriage 
shown  amongst  the  Scottish  Bankers'  widows  and  the  Patriotic 
Fund  widows.  Possibly  there  were  several  reasons  which  might  be 
given,  but  the  only  one  which  occurred  to  him  at  the  moment  was 
that  it  was  generally  known  that  the  rate  of  re-marriage  in  Scotland 
was  rather  less  than  the  rate  of  re-marriage  in  England.  Of  course, 
that  would  not  fully  account  for  the  very  great  difference  shown. 
Mr.  Collins  had  mentioned  a  point  with  regard  to  the  central  age, 
and  other  speakers  had  also  referred  to  it.  He  had  hoped  that  by 
grouping  quinquennially  they  would  be  able  to  avoid  any  difficulty 
as  to  the  decennial  ages  30,  40,  and  so  on.  As  to  the  widows  of  the 
railway  workers  and  the  rate  of  re-marriage  appeai'ing  to  cease  almost 
entirely  after  age  50,  Mr.  Watson  had  reminded  them  of  the 
fact  that  the  benefit  being  entirely  discontinued  in  the  event  of 
re-marriage  would  greatly  alter  the  rate  of  re-marriage  shown,  but  he 
(Mr.  Burn)  believed  that  in  any  investigation  where  the  rate  of 
re-marriage  involved  an  extra  benefit,  in  the  same  way  as  in  the 
valuation  of  this  fund,  it  would  be  advisable  to  entirely  neglect  the 
rate  of  re-marriage  after  age  50.     With  regard  to  the  special  class  of 
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annuitants  dealt  with,  and  the  remark  which  Mr.  "Watson  had  made 
in  reference  thereto,  he  might  say  that  one  of  the  chief  reasons  of 
the  paper  was  to  give  a  complete  record  of  the  information  which  the 
Commissioners  had  placed  at  their  disposal,  and  that  they  were  aware 
that  the  facts  set  out  there  would  seldom  be  suitable  for  use  in  their 
present  form,  but  he  hoped  that  thej  might  provide  some  guide  to 
other  investigations  of  a  similar  kind.  He  should  not  think  of 
adopting  those  rates  of  re-marriage  in  any  other  investigation, 
even  if  he  was  dealing  with  a  class  of  life  which  might  be  very 
similar  to  the  Patriotic  Fund  widows,  without  first  making  a  careful 
investigation  of  the  facts.  Speaking  with  regard  to  Table  18, 
dealing  with  the  death  r?tes  of  husbands,  he  failed  to  understand 
why  the  rate  was  so  very  high  at  the  lower  ages.  Of  course 
it  must  be  understood  that  it  was  the  mortality  amongst  the 
husbands,  and  it  referred  to  the  age  of  the  widows.  It  was  quite 
possible  that  the  widows,  re-marrying  at  the  age  of  23,  married  men 
who  were  so  considerably  older  than  themselves  that  they  would 
show  the  high  rate  of  mortality  indicated  in  that  column,  and  it  was 
for  the  purpose  of  getting  some  explanations  of  that  extraordinary 
result  that  Table  14  was  got  out.  Taking  the  average  age  of  widows 
who  re-married  either  bachelors  or  widowers  at  23,  the  average  age  of 
the  husband  was  over  four  years  in  excess.  In  connection  with 
Table  10,  Mr.  Watson  referred  to  the  forfeitures  on  account  o£ 
insanity  and  several  other  causes,  and  he  intimated  that  the  rates  of 
mortality  shown  in  the  table  were  perhaps  rather  doubtful  owing  to 
the  exclusion  of  what  were  technically  called  the  very  bad  lives. 
But  he  would  point  out  that  there  were  really  very  few  of  those 
cases,  and  he  doubted  whether  the  effect  of  them  Avas  very  important. 


The  British  Offices  Life  Tables,  1893.  Memorandum  on  the 
Graduation  of  the  Whole-Life  Without -Profit  Mortality 
Table — Male  Lives.  By  George  Francis  Hardy^  Fellow 
of  the  Institute  of  Actuaries. 

[This  Memorandum  was  prepared  for  the  private  information  of  the 
Joint  Committee  of  the  Institute  of  Actuaines  and  the  Faculty  of  Actuaries 
on  Mortality  Investigation,  but,  in  view  of  its  importance  and  general 
interest,  the  Committee  have  kindly  agreed  that  it  should  be  published  in 
the  Journal  of  the  Institute  and  the  Transactions  of  the  Faculty.  Since 
the  Memorandum  was  submitted  to  the  Committee,  its  value  has  been 
much  enhanced  by  the  calculation  and  inclusion  of  a  table  of  annuity- 
values  and  single  and  annual  premiums  at  3  per-cent  interest  forming 
Table  No.  XVIII  of  this  reprint.— Ed.  J.I.A.]. 

1.  xjLT  the  request  of  the  Committee,  I  undertook  to  consider 
the  graduation  of  the  "VThole-Life  "Without-Profit  Experience,  and  I 
now  have  the  pleasure  to  submit  the  result  of  my  investigation. 

2.  In  the  graduation  of  this  experience,  it  has  been  borne  in 
mind  that  the  main  practical  purpose  to  which  the  table  will  be 
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put  will  be  the  calculation  of  premiums,  rather  than  the 
determination  of  reserves.  It  is  most  important,  therefore,  that 
the  graduation  should  not  under-estimate  the  mortality,  and, 
consequently,  the  premiums. 

3.  A  comparison  of  the  ungraduated  curtate  expectations  of 
life  led  to  the  conclusion  that  a  junction  of  the  select  tables  for 
individual  ages  at  entry  with  the  truncated  aggregate  table  could 
be  satisfactorily  effected  after  five  years  from  entry.  In  fact,  the 
mortality  of  the  fifth  year  of  assurance  is  already  higher  than  that 
of  the  aggregate  table,  excluding  the  first  five  years  from  entry. 

4.  It  seemed  desirable  that  the  graduation  should  be,  as  far 
as  possible,  on  similar  lines  to  those  adopted  for  the  0^'^^^  and  0'^^^ 
Tables.  A  trial  graduation  was  therefore  made  by  Makeham's 
formula,  employing  the  same  value  ('039)  for  logioC  as  in  those 
tables  ;  and,  as  the  results  appear  sufficiently  close  to  the  original 
facts  for  all  practical  purposes,  it  is  suggested  for  adoption. 

5.  Dealing  first  with  the  graduation  of  the  ultimate  table 
(given  on  pages  504-5  of  the  ''Whole-Life  Assurance 
Experience — Unadjusted  Data "),  the  constants  A  and  B  in 
/w.j;  =  A  +  Bc^  were  found  in  the  following  manner : 

From  the  unadjusted  data,  the  number  of  lives  exposed  to 
risk  in  the  middle  of  each  year  of  age  was  ascertained,  and  then 
multiplied  by  the  proper  value  of  c-^+* .  On  the  assumption  that 
H'x+\  =  '>'nx,  values  of  A  and  B  were  then  found  from  the 
equations  : 

A2E,^.  +  BVE,.+4c-^-^^  =  v^, (1) 

AS^E,+i  +  BS^E^.+.c^+4  =  S2^^      ....     (2) 

The  ages  included  ranged  from  20-89  inclusive,  the  data  beyond 
age  89  being  excluded  upon  the  same  grounds  as  in  the  case  of 
the  With-Profit  Experience. 

6.  From  these  values  of  A  and  B  (-006  619  293  and 
•000  108  883  respectively)  coXo^px,  and  hence  qx,  were  obtained, 
and  also  the  value  of  the  ratio  fix+h-^nix  (where  mx  =  qx-^^  —  k^x)- 
By  means  of  this  ratio,  the  error  in  the  total  number  of  expected 
deaths  caused  by  the  assumption  in  (1)  and  (2)  that  yu.x+i  =  »»* 
was  ascertained.  The  values  of  S^.^  and  2^^^  in  (1)  and  (2) 
were  then  increased,  respectively,  by  the  first  and  second 
summations  of  the  diff'erence  between  the  expected  deaths 
deduced  by  means  of  /iar+j  and  nix,  and  final  values  of  A  and  B 
were  determined  from  these  modified  equations. 
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7.  The  following  tables  show  that  the  agreement  between  the 
graduated  and  ungraduated  figures  may  be  considered  suflSciently 
close. 

Table  1. 

Aggeegate  Table,  excluding  fiest  Five  Yeaes'  Expeeience. 

Comhiyied  "  Old''  and  '■'■New  "  Assurances. 

A  =  -0O6  6O7  555  B  =  -000  108  987  /ix  =  A  +  Bc^ 

a=-(X)2  869  625  /3  = -000  049  523  Co\px=a  +  fic^ 


Group 
of 

Expected 

Actual 

Expected 
Devi- 

Deviations 

acccmulated      1 
Deviations        1 

Ages 

Deaths 

Deaths 

ations 

± 

+ 

"" 

+ 

— 

20^ 

10-6 

9 

3 

1-6 

1-6 

25-9 

65-0 

69 

6 

4-0 

2-4 

30-4 

206-3 

205 

11 

1-3 

11 

35-9 

373-8 

369 

15 

4-8 

3-7 

40-4 

561-7 

588 

19 

26-3 

22-6 

45-9 

797-5 

801 

22 

3-5 

26-1 

60- J 

1,060-8 

1,064 

26 

3-2 

29-3 

55-9 

1,402-5 

1,399 

30 

3-5 

25-8 

60-4 

1,804-9 

1,752 

33 

52-9 

27-1 

65-9 

2,169-1 

2,164 

36 

5-1 

32-2 

70-4 

2,260-7 

2,216 

37 

44-7 

76-9 

75-9 

1,892-1 

1,965 

33 

72-9 

4-0 

80-4 

1,211-3 

1,237 

25 

25-7 

21-7 

85-9 

516-1 

494 

16 

221 

•4 

Totals 

14,3324 

14,332 

±312 

136-0 

135-6 

145-9 

129-0 

±271-6 

±274-9 

Table  II. 
Comparison  of  Expectations  of  Life  {Mean  of  Five  Values'). 


0>'M(5) 

Deviation 

Group 

(G 

-u; 

OXM(IO) 

0M(5) 

HM(5) 

of 

Un- 

Ages 

Un- 
graduated 

Graduated 

+ 

- 

graduated 

25-9 

35-72 

35-80 

-08 

36-08 

36-77 

35-39 

30-4 

32-19 

32-21 

•02 

... 

32-29 

33-07 

32-04 

35-9 

28-55 

28-60     1 

-05 

28-52 

29-38 

28-53 

40-4 

2503 

25-03 

25-06 

25-71 

2502 

45-9 

21-57 

21-52 

-05 

21-58 

22-12 

21-55 

50-4 

18-17 

18-14 

-03 

18-18 

18-67 

18-20 

55-9 

14-99 

14-94     1 

-05 

14-97 

15-40 

15-02 

60-4 

1203 

12-00    ; 

-03 

12-00 

12-38 

12-05 

65-9 

9-35 

9-35 

9-31 

9-68 

9-41 

70-4 

7-01 

7-06     •■ 

-05 

7-00 

7-32 

7-05 

75-9 

5-07 

5-14 

•07 

5-08 

5-35 

515 

Average  deviation,  irrespective  of  sign  ±-039,  or,  with  signs  +'01 
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8.  The  graduation  of  the  mortality  tables  for  the  first  five 
years  after  entry  was  effected  in  the  following  manner :  Values  of 
the  constants  A^  and  B^  were  determined  separately  for  each  year 
of  assurance  from  the  unadjusted  data  by  means  of  equations 
similar  to  (1)  and  (2)  given  above.  The  expected  deaths  were 
then  found  by  multiplying  the  exposed  to  risk  in  the  middle 
of  each  year  of  age  by  the  proper  value  of  fi^y-i^t+i)  the  deaths 
due  to  the  A;  constant  being  separated  from  those  derived  from 
B;;,  e.ff.,  total  expected  deaths  =  XE[.y]+i+iAi  +  XE[.i;]+<+jBiC*+^+^. 
These  may  be  termed  tbe  "  Expected  A  Deaths ''  and  the 
"Expected  B  Deaths."  It  was  then  ascertained  what  the 
expected  A  deaths  and  B  deaths  would  have  been  had  the 
constants  A  and  B  of  the  ultimate  table  0^^^^^^^  been  adopted. 
The  results  are  shown  in  the  following  table^  where  the  difference 
between  the  A  and  B  deaths  "  expected  "  by  the  ultimate  and  by 
the  select  constants  have  been  termed  for  short,  "  A  Deaths 
Saved"  and  "B  Deaths  Saved." 

Table  III. 


Year 
of 

Assur- 
ance 

Expected  A  Deaths 

j^ 

Expected  B  Deaths 

B 

Deaths 
Saved 
(6)-(5)    1 

Select 

Coustant 

At 

Ultimate 

Constant 

A 

Deaths 
Saved 
(3) -(2) 

Select 
Constant 

Ultimate 

Constant 

B 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

0 
1 
2 
3 

4 

156-6 
222-1 
186-7 
195-6 
237-3 

290-8 
255-8 
232-8 
214-0 
201-3 

134-2 

33-7 

46-1 

18-4 

-36-0 

205-4 
213-9 
230-3 
267-4 

284-7 

291-6 
284-2 
285-3 
289-6 
294-2 

86-2 
70-3 
55-0 
22-2 
9-5 

196-4 

243-2 

9.  The  following  diagrams  represent  in  graphic  form  the 
figures  in  columns  (4)  and  (7)  of  Table  III,  and  also  the  curves 
which  were  ultimately  adopted  for  the  purpose  of  obtaining  the 
necessary  deductions  to  be  made  from  the  values  of  A  and  B 
applicable  to  the  ultimate  table  in  order  to  obtain  the  values  of 
A^  and  B^  in  /i[,r]+«. 
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10.  The  extremely  irregular  curve  representing  the  A  deaths 
was  not  very  amenable  to  graduation,  and  obviously  could  only 
be  dealt  with  by  throwing  into  the  earlier  years  of  assurance  some 
of  the  excessive  mortality  of  the  fifth  year.  This  proceeding  will 
not  practically  afi'ect  the  values  of  Whole-Life  Premiums,  and 
will  not  affect  materially  the  Term  Premiums  for  1,  3,  or  5  years, 
or  longer.  The  formula  adopted  for  the  graduation  of  the 
A  deaths  saved  (col.  (4)  in  Table  III),  considered  as  a  function 
of  the  duration  t,  was  (4i  — /)^.m.E;+i,  E^+i  representing  the 
sum  of  the  exposed  to  risk  (/  +  ^) -years  after  entry,  for  all  ages 
at  entry  from  15-75  inclusive,  the  value  of  m  being  determined 
from  the  equation  : 

ml[=j  [(41-/)%^,]  =.196-4.     ....     (3) 

Inserting  the  values  for  /  =  0,  1,  2,  3  and  4  in  (3)  the  graduated 
A  deaths  saved  were  found  (see  Table  IV). 

11.  A  rough  graduation  of  the  B  deaths  saved  showed  that 
these  could  be  represented  by  a  curve  (having  a  single  point  of 
inflexion)  of  the  form  (fly-  +  6?/^)  .B.E<+i,  or 

lam-tY  +  bm-tf].B.^t^l  .     ....     (4) 

To  avoid  an  anomalous  progression  in  the  rates  of  mortality,  the 
value  of  (4)  should  not  be  increasing  at  the  moment  of  entry 
(when  t=—^),  and  it  should  also  vanish  when  1  =  4*^.  As 
the  nature  of  the  curve  requires  as  high  a  commencing 
numerical  value  of  the  B  deaths  saved  as  is  permissible, 
[a(4^  —  ^)2+  6(44  —  0^]  was  made  a  maximum  when  i=  —  ^-  i.e. : 

llam-ty+bm-ty]=o 

or  -2m-t)a-3m-tyb  =  0 

whence  (putting  ^= —i),  a=—7^b. 

We  then  have  (see  Table  III)  the  following  equation  for 
determining  b  : 

-6[{291-6  X  3  X  my}  +  {284-2  x  4  x  (3^)^! 

+  .  .  .  +  {294-2  X  7  X  {hy\]  =243-2     ...     (5) 

whence  6=  — -005408  and  a  =  -04056. 
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t 

Graduated 

A  Deaths 

Saved 

Graduated 
B  Deaths 

Saved 

Total  Deaths  Saved 

Deviations  (G  -  U) 

Ungraduated 

Graduated 

+ 

- 

0 

1 

2 
3 

4 

124-4 

51-4 

17-1 

3-4 

•1 

95-8 
75-3 

48-2 

21-1 

2-8 

220-4 

1C4-0 

101-1 

40-6 

-   265 

220-2 

126-7 

65-3 

24-5 

2-9 

22-7 
29-4 

-2 

35-8 
161 

196-4 

243-2 

439-6 

439-6 

52-1 

52-1 

12.  The  formulse   for   A^  and  B^  in  fi[x]+t  are  therefore  as 
follows : 

....     (6) 
....     (7) 


At  =  A  —  m{5  —  ty 

Bt=:B[l-{a{5-ty  +  b{5-ty}] 


and 


f^M+t  =  fix+t-m{5-tY-Bc^-^fla{5-ty  +  b{5-ty-]  .    (8) 
(/n  =  -0000311,  G=-04056,  Z>  =- 005408) . 

rt  =  t 

logio/[j]+(  =  log,o/a?+#  — M        m[h  —  tfdt 

ji=0 

-Mf~  Bc^+'[fl(5-0'  +  A(5-/)3]<//     .     (9) 

J<=o 

col,o(iJ[x]+0  =  — ^<logioW«=«^  +  /3<c*'^^ (10) 

The  values  of  the  various  constants  are  given  in  Table  V. 
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13,  The  expected  deaths  for  the  first  five  years  of  assurance, 
computed  from  the  values  of  q  giveu  in  Table  XIV,  are  as 
follows : 

Table  VI. 


Expected  Deaths  (^Oniinary  Type),  Actual  Deaths  {Black  Type). 


Grouped 

Ages 
at  Dat«  of 
Assurance 

Years  elapsed 

SINCE  Date 

OF   ASSURASCE 

Total  for 
each  Group 
of  Ages  at 

Date  of 
Assurance 

0 

1 

2 

3 

4 

15-9 

2-8 

3-4 

3-6 

3-5 

3-4 

16-7     1 

20-4 

5 

19-4 

6 

22-5 

6 

23-3 

4 

22-5 

II 

21-6 

32 

1U9-3     1 

25-9 

25 

34-1 

19 

40-6 

24 

42-6 

14 
42-3 

20 

41-3 

102 
200-9 

30-4 

31 

35-7 

44 

42-2 

33 

45-1 

32 

45-8 

30 

46-2 

170 

215-0     1 

35-9 

26 

37-8 

46 

44-1 

34 

48-1 

45 

49-5 

57 

50-1 

208 

229-6 

40-4 

34 

38-0 

47 
44-2 

40 

48-3 

54 

51-5 

62 

52-8 

237 

234-8 

45-9 

37 

38-3 

54 

43-9 

49 

48-5 

62 

52-2 

61 

54-0 

263 

236-9 

50-4 

41 

40-3 

48 

45-8 

53 

51-5 

52 

56-0 

57 

59-3 

251     : 

252-9     i 

55-9 

49 

39-6 

35 

44-2 

42 

50-1 

52 

55 -9 

65 

59-2 

243 

249-0     1 

60-4 

43 

36-9 

49 

41-1 

45 

45-9 

60 

50-2 

65 
53-3 

262 

227-4 

65-9 

26 

24-3 

49 

26-1 

56 

29-4 

48 

32-8 

50 

33-8 

229 

146-4 

70-4 

25 

13-2 

27 
13-7 

19 

15-1 

24 

15-6 

30 

16-3 

125 
73-9 

75 

20 

1-1 

9 

1-2 

15 

1-4 

13 

1-7 

13 

1-7 

70 

7-1 

3 

I 

3 

I 

8 

Total  for 
each  year 

of 
Assurance 

361-5 

413-0 

452-9 

479-5 

493-0 

2199-9 

362 

436 

417 

463 

522 

2200 

14.  The  deviations  from  the  expected  and  actual  deaths  are 
shown  below : 
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Expected  Deaths  less  Actual  Deaths. 
(+  Errors  in  Ordinary  Type.)  (—  Errors  in  Black  Type.) 


Grouped 

Ages 
at  Date  of 
Assurance 

Years  elapsed 

SINCE  Date 

OF  ASSDBAMCE 

Total  for 

each  Group 

of  Ages  at 

Date  of 
Assurance 

0 

1 

2 

3 

4 

15-9 
20-4 

-  2-2 

-  5-6 

1 

-  2-6 

+    3-5 

-  24 

-  7 

-       5 

+    8-5 

-  T6 

+    1-6 

-15-3 

+   7-3 

25-9 

+    3-1 

-  34 

+   9-6 

+  10-3 

+  11-3 

+  30-9 

30-4 

f  9-7 

-  38 

4-11-1 

+      -8 

-10-8 

+   7-0 

35-9 
40-4 

+    3-8 

+    1-0 

-  29 

-  9-8 

+   8-1 
-     7 

-  45 
-10  5 

-II-9 
-  8-2 

-   74 
-282 

45-9 
50-4 

-  8-7 

-  41 

+  1U-8 

-  45 
+   9-5 

+      -2 
+   4-0 

-  30 

-  5  7 

-141 

+    9-9 

55-9 
60-4 

-  34 

+  10-9 

-  4-8 

-  79 

+    0-1 
-lOI 

-  41 

+    2-2 

-  5-8 
+    3-3 

-130 
-   v6 

65-9 

—      -y 

-      9 

^10-4 

+   8-8 

+    3-8 

+  21-4 

70-4 

-  6  8 

+   4-7 

+       1 

+   2-6 

+   3-3 

+    3-9 

75 

+  ri 

-  1-8 

+     -4 

-  1-3 

+     7 

-      9 

Total 

-    -5 

-23-0 

+  35-9 

+  I60 

-290 

-     -I 

15.  It  will  be  noticed  that  the  actual  deaths  for  the  group  of 
ages  15-19  at  date  of  assurance  are  greatly  in  excess  of  the 
expected  deaths  for  each  of  the  first  five  years  of  assurance^  and 
it  seems  probable,  therefore,  that  Makeham's  Law  is  not 
applicable  to  the  graduation  of  this  Experience  for  ages  less  than, 
say,  20  at  date  of  assurance.  Having  regard  to  this  fact,  and  to 
the  paucity  of  the  data  at  the  younger  entry  ages,  it  has  been 
thought  desirable  to  start  the  select  table  at  age  20,  and  the 
ultimate  table  at  age  25.  Strictly  speaking,  the  constants 
should  perhaps  be  redetermined  from  the  data  as  thus  curtailed, 
but  as  the  difference  would  be  insignificant  (very  slightly 
reducing  the  graduated  rates  of  mortality  at  the  younger  ages), 
it  was  not  considered  necessary  to  make  this  redetermination. 
The  radix  of  the  final  mortality  table  has  therefore  been  made 
^[201=100,000,  the  values  of  the  various  functions  being  given 
in  Tables  VIII-XVII. 

16.  I  have,  in  conclusion,  to  express  my  thanks  to  Mr.  H.  J. 
Baker,  who  has  kindly  been  responsible  for  the  numerical  work 
connected  with  the  graduation,  and  has  also  assisted  me  in 
preparing  this  Memorandum  for  the  use  of  the  Committee. 


March  1904. 


G.  F.  HARDY. 
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Table  VIII. 

Whole-Life  Assueance  Experience,  1863-1893. 

Male  Lives.      Without  Participation  in  Profits. 


Age  at 
Entry 

Duration 

Age 
attained 

0 

1 

2 

3 

4 

5  or  move 

[:r] 

^W+2 

x  +  5 

kx] 

kx]+i 

hx]+s 

^M+4 

f.+5 

20 

100,000 

99,580 

99,003 

98,333 

97,616 

96,879 

25 

21 

99,264 

98,844 

98,267 

97,596 

96,877 

96,137 

26 

22 

98,530 

98,109 

97,530 

96,857 

96,135 

95,392 

27 

23 

97,794 

97,369 

96,790 

96,115 

95,389 

91,641 

28 

24 

97,055 

96,630 

96,018 

95,370 

94,639 

93,886 

29 

25 

96,316 

95,887 

95,302 

94,619 

93,884 

93.124 

30 

26 

95,567 

95,135 

94,547 

93,862 

93,122 

92,355 

31 

27 

94,818 

94,382 

93,791 

93,100 

92,353 

91,578 

32 

28 

94,059 

93,618 

93,023 

92,327 

91,574 

90,790 

33 

29 

93,300 

92,854 

92,253 

91,550 

90,788 

89,995 

34 

30 

92,529 

92,079 

91,472 

90,763 

89,991 

89,187 

35 

31 

91,749 

91,294 

90,682 

89,964 

89,183 

88,365 

36 

32 

90,962 

90,500 

89,879 

89,154 

88,361 

87,529 

37 

33 

90,163 

89,693 

89,066 

88,330 

87,525 

86,678 

38 

34 

89,355 

88,877 

88,241 

87,494 

86,674 

85,810 

39 

35 

88,536 

88,048 

87,402 

86,642 

85,806 

84,924 

40 

36 

87,700 

87,203 

86,545 

85,771 

84,918 

84,016 

41 

37 

86,850 

86,312 

85,670 

84,881 

84,010 

83,085 

42 

38 

85,981 

85,459 

84,775 

83,971 

83,079 

82,130 

43 

39 

85,092 

81,559 

83,861 

83,039 

82,124 

81,148 

44 

40 

84,188 

83,639 

82,924 

82,081 

81,141 

80,136 

45  \ 

41 

83,257 

82,693 

81,962 

81,096 

80,131 

79,095 

46 

42 

82,300 

81,720 

80,969 

80,081 

79,086 

78,017 

47 

43 

81,319 

80,720 

79,948 

79,035 

78,010 

76,904 

48 

44 

80,310 

79,691 

78,897 

77,956 

76,897 

75,753 

49 

45 

79,267 

78,627 

77,807 

76,837 

75,743 

74,557 

50 

46 

78,192 

77,528 

76.683 

75,682 

74,549 

73,318 

51 

47 

77,083 

76,394 

75,520 

74,483 

73,308 

72,029 

52 

48 

75,931 

75,216 

74,312 

73,239 

72,019 

70,690 

53 

49 

74,736 

73,993 

73,057 

71,945 

70,679 

69,296 

54 

50 

73,499 

72,724 

71,753 

70,599 

69,284 

67,845 

55 

51 

72,212 

71,405 

70,398 

69,199 

67,831 

66,333 

56 

52 

70,878 

70,036 

68,989 

67,744 

66,319 

64,759 

57 

53 

69,483 

68,606 

67,518 

66,225 

64,743 

63,118 

58 

54 

68,036 

67,120 

65,989 

64,644 

63,102 

61,409 

59 

55 

66,527 

65,571 

64,395 

62,997 

61,392 

59,629 

60 

56 

64,952 

63,954 

62,732 

61,279 

59,610 

57,776 

61 

57 

63,315 

62,274 

61,004 

59,494 

57,758 

55,851 

62 

58 

61,610 

60,523 

59,202 

57,634 

55,832 

53,852 

63 

59 

59,830 

58,698 

57,327 

55,699 

53,829 

51,777 

64 
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Table  VIII — continued. 

Whole-Life  Assurance  Expeeience,  1863-1893. 

Male  Lives.      Without  Participation  in  Profits. 


Age  at 

Duration 

Age 

Entry 

0 

1 

2 

3 

4 

5  or  more 

attained 

\_x-] 

a; +  5 

kx\ 

kx\+i 

kx\+2 

kx\+3 

^x]+4 

?.+5 

60 

57,982 

56,802 

55,380 

53,693 

51,756 

49,632 

65 

61 

56,060 

54,831 

53,357 

51,611 

49,608 

47,414 

66 

62 

54,059 

52,784 

51,259 

49,456 

47,389 

45,130 

67 

63 

51,991 

50,669 

49,093 

47,233 

45,106 

42,785 

68 

64 

49,845 

48,476 

46,853 

44,942 

42,757 

40,382 

69 

65 

47,630 

46,218 

44,549 

42,589 

40,355 

37,932 

70 

66 

45,348 

43,891 

42,185 

40,182 

37,904 

35,445 

71 

67 

43,002 

41,512 

39,766 

37,726 

35,415 

32,929 

72 

68 

40,603 

39,080 

37,304 

35,235 

32,901 

30,401 

73 

69 

38,152 

36,602 

34,803 

32,717 

30,372 

27,874 

74 

70 

35,662 

34,092 

32,280 

30,186 

27,845 

25,365 

75 

71 

33,146 

31,564 

29,747 

27,659 

25,336 

22,893 

76 

72 

30,615 

29,030 

27,221 

25,152 

22,861- 

20,476 

77 

73 

28,083 

26,506 

24,717 

22,682 

20,448 

18,135 

78 

74 

25,570 

24,012 

22,255 

20,271 

18,108 

15,889 

79 

75 

23,091 

21,564 

19,854 

17,936 

15,863 

13,758 

11,760 
9,910-8 
8,224-5 
6,710-7 

5,375-3 
4,219-4 
3,239-5 
2,427-8 
1,771-9 

1,256-2 
862-88 
572-49 
365-70 
224-10 

131-24 

73-134 

38-599 

19-197 

8-947 

3-883 

1-559 

•575 

•193 

•059 

•016 

80 
81 
82 
83 
84 

85 
86 
87 
88 
89 

90 
91 
92 
93 
94 

95 
96 
97 
98 
99 

100 
101 
102 
103 
104 

105 

1 

2 

N 
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Table  IX. 

Whole-Life  Assueaxce  Experience,  1863-1893. 

Male  Lives.     Without  Participation  in  Profits. 


Age  at 

DUR. 

LTION 

Age 

o    1 

Entry 

0 

1 

2 

3 

4 

5  or  more 

attained 

[x] 

' 

x  +  o     i 

1 

1 

logZ[x]+j 

log^a:]+2  1 

log  ^iH-3 

log  kx\+i 

log  lx+5 

20 

1 

5-00000 

4^99817 

4^99565 

4^99270 

4^98952 

4-98623 

25 

21 

4-99679 

•99495 

•99241 

•98943 

•98622 

•98289 

26 

22 

•99357 

•99171 

•98914 

•98613 

•982S8 

•97951 

27 

23 

•99031 

•98842 

•98583  1 

•98279 

•97950 

•97608 

28 

24 

•98702 

•98511 

•98249 

•97941 

•97607 

■97260 

29 

25 

•98370 

•98176 

•97910 

•97598 

•97259 

■96906 

30 

26 

•98031 

•97834 

•97565 

•97249 

•96905 

■96546 

31 

27 

•97689 

•97489 

•97216 

•96895 

•96545 

•96179 

32 

28 

•97340 

•97136 

•96859 

•96533 

■96177 

•95S04 

33 

29 

•96988 

•96780 

•96498 

•96166 

•95803 

•95422 

34 

30 

•96628 

•96416 

•96129 

•95791 

•95420 

•95030 

35 

31 

•96260 

•96044 

•95752 

•95407 

•95028 

•94628 

36 

32 

•95886 

•95665 

•95366 

•95014 

•94626 

•94215 

37 

33 

■95503 

•95276 

•94971 

-94611 

■94213 

■93791 

38 

34 

•95112 

•94879 

•94567 

•94198 

•93789 

■93354 

39 

35 

•94712 

•94472 

•94152 

•93773 

•93352 

•92903 

40 

36 

•94300 

•94053 

•93724 

•93334 

•92900 

•92436 

41 

37 

•93877 

•93622 

•932S3 

■92881 

•92433 

•91952 

42 

38 

•93440 

•93176 

•92827 

•92413 

•91949 

•91450 

43 

39 

•92989 

•92716 

•92356 

•91928 

•91447 

•90928 

44 

40 

•92525 

•92241 

•91868 

•91424 

•90924 

•90383 

45 

41 

•92042 

•91747 

•91361 

•90900 

•90380 

•89815 

46 

42 

-91540 

•91233 

•90S32 

•90353 

•89810 

•89219 

47 

43 

•91019 

•90698 

•90281 

•89782 

•89215 

•88595 

48 

44 

•90477 

•90141 

•89706 

•89185 

•88591 

•87940 

49 

45 

•S9909 

•89557 

•89102 

•88557 

•87934 

•87249 

50 

46 

•89316 

•88946 

•88470 

•87899 

•87244 

•86521 

51 

47 

•88696 

•88306 

•87806 

•87206 

•86515 

•85751 

52 

48 

•88042 

•87631 

•87106 

•86474 

•85745 

•84936 

53 

49 

•87353 

•86919 

•86366 

,  •85700 

•84929 

•84071 

54 

50 

•86628 

•86168 

•85584 

•84880 

•84063 

•83152 

55 

51 

•85861 

-85373 

•84756 

•84010 

■83143 

•82173 

56 

52 

•85051 

-84532 

•83878 

1  •83087 

■82164 

■81130 

57 

53 

•84188 

•83636 

•82942 

'  ^82102 

■81119 

■80015 

58 

5t 

•83274 

•82685 

•81947 

•81053 

•80004 

■78823 

59 

55 

•82300 

•81671 

•80885 

•79932 

•78811 

•77546 

60 

56 

•81259 

•80587 

•797-J9 

•78731 

•77532 

•76175 

61 

57 

•SOlol 

•79431 

•78536 

•77447 

•76161 

•74703 

62  \ 

58 

•78965 

•78192 

•77234 

•76068 

1  ^74688 

•73120 

63 

59 

•77692 

•76862 

•75836 

•74585 

•73102 

•71414 

64 
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Table  IX — continued. 

WuOLE-LlFE    ASSUBAKCE    EXPERIENCE,    1863-1893. 

Male  Lives.      Without  Participation  in  Profits. 


Age  at 
Entry 

Dl;  RATION 

Age 
attained 

0 

1 

2 

3 

4 

5  or  more 

b] 

a:  +  5 

log/w 

log^W+i 

log^W+2 

l0g^[i]+3 

log/M+4 

log  ?i+5 

60 

4^76329 

4^75436 

4-74335 

4^72992 

4-71396 

4^69576 

65 

61 

•74865 

•73903 

-72719 

•71274 

-69555 

-67591 

66 

62 

•73287 

•7225U 

•70977 

•69422 

•67568 

•65447 

67 

63 

•71593 

•70474 

•69102 

•67425 

•65423 

•63129 

68 

64 

•69762 

•68553 

•67074 

•65265 

•63101 

-60619 

69 

65 

•67788 

•66481 

•64884 

•62930 

-60590 

•57901 

70 

66 

•65656 

•64241 

•62516 

•60403 

•57869 

'54955 

71 

67 

•63349 

•61S17 

•59951 

•57664 

•54919 

•51758 

72 

68 

•60856 

•59195 

•57175 

•54698 

•51721 

•48289 

73 

69 

•58152 

•56350 

•54162 

•51477 

-48247 

•44520 

74 

70 

•55221 

•53265 

•50893 

•47981 

•44474 

•40424 

75 

71 

•52043 

•49919 

•47345 

•44184 

•40374 

•35970 

76 

72 

•48594 

•46285 

•43491 

•40058 

•35916 

•31125 

77 

73 

•44844 

•42334 

•39299 

•35569 

•31065 

•25851 

78 

74 

•40773 

•38042 

•34743 

•30687 

•25786 

•20109 

79 

75 

•36345 

•33373 

•29785 

•25373 

•20038 

•13855 

•07039 

3-99611 

•91511 

•82677 

•73040 
•62525 
-51048 
•38521 
•24843 

•09907 
2^93595 
•75777 
■56312 
•35045 

•11806 

1^86412 

•58658 

•28324 

0-95166 

•58921 
_•  19296 
1-75976 

•28612 
2^76825 

•20199 

80 
81 
82 
83 
84 

85 
86 
87 
88 
89 

90 
91 
92 
93 
94 

95 
96 
97 
98 
99 

100 
101 

102 
103 
104 

105 

2Ni 

\ 
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Table  X. 

Whole-Life  Assurance  Expeeience,  1863-1893. 

Male  Lives.     Without  Participation  in  Promts. 


Age  at 

Duration 

Age 

Entrv 

0 

1 

2 

3 

4 

5  or  moi-e 

attained 

[.r] 

d[xm 

x  +  5 

^Ix] 

%]+i 

<^M+3 

dix]+i 

dx+5 

20 

420 

577 

670 

717 

737 

742 

25 

21 

420 

577 

671 

719 

740 

745 

26 

22 

421 

579 

673 

722 

743 

751 

27 

23 

425 

579 

675 

726 

748 

755 

28 

24 

425 

582 

678 

731 

753 

762 

29 

25 

429 

585 

683 

735 

760 

769 

30 

26 

432 

588 

685 

740 

767 

777 

31 

27 

436 

591 

691 

747 

775 

788 

32 

28 

441 

595 

696 

753 

784 

795 

33 

29 

446 

601 

703 

762 

793 

808 

34 

30 

450 

607 

709 

772 

804 

822 

35 

31 

455 

612 

718 

781 

818 

836 

36 

32 

462 

621 

725 

793 

832 

851 

37 

33 

470 

627 

736 

805 

847 

868 

38 

34 

478 

636 

747 

820 

864 

886 

39 

35 

488 

646 

760 

836 

882 

908 

40 

36 

497 

658 

774 

853 

902 

931 

41 

37 

508 

672 

789 

871 

925 

955 

42 

38 

522 

684 

804 

892 

949 

982 

43 

39 

533 

698 

822 

915 

976 

1,012 

44 

40 

549 

715 

843 

940 

1,005 

1,041 

45 

41 

564 

731 

866 

965 

1,036 

1,078 

46 

42 

580 

751 

888 

995 

1,069 

1,113 

47 

43 

599 

772 

913 

1,025 

1,106 

1,151 

48 

44 

619 

794 

941 

1,059 

1,144 

1,196 

49 

45 

640 

820 

970 

1,094 

1,186 

1,239 

50 

46 

664 

845 

1,001 

1,133 

1,231 

1,289 

51 

47 

689 

874 

1,037 

1,175 

1,279 

1,339 

52 

48 

715 

904 

1,073 

1,220 

1,329 

1,394 

53 

49 

743 

936 

1,112 

1,266 

1,383 

1,451 

54 

50 

775 

971 

1,154 

1,315 

1,439 

1,512 

55 

51 

807 

1,007 

1,199 

1,368 

1,498 

1,574 

56 

52 

842 

1,047 

1,245 

1,425 

1,560 

1,641 

57   1 

53 

877 

1,088 

1,293 

1,482 

1,625 

1,709 

58 

54 

916 

1,131 

1,345 

1,542 

1,693 

1,780 

59 

55 

956 

1,176 

1,398 

1,605 

1,763 

1,853 

60 

56 

998 

1,222 

1,453 

1,669 

1,834 

1,925 

61  : 

57 

1,041 

1,270 

1,510 

1,736 

1,907 

1,999 

62 

58 

1,087 

1,321 

1,568 

1,802 

1,980 

2,075 

63   1 

59 

1,132 

1,371 

1,628 

1,870 

2,052 

2,145 

64 

1904.] 
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Table  X — continued. 

Whole- Life  Assueaxce  Experience,  1863-1893. 

Male  Lives.     Without  Participation  in  Profits. 


Age  at 

DUBATIOX 

Age 

i 

Entry 

0 

1        I 

2 

3 

4 

5  or  more 

attained 

w 

x  +  5 

d{.=c\ 

d[x]+\ 

<^M+2 

f^[l]+3 

«^W-f-4 

^.-5 

60 

1,180 

1,422 

1,687 

1,937 

2,124 

2,218 

65 

61 

1,229 

1,474 

1,746 

2,003 

2,194 

2,284 

66 

62 

1,275 

1,525 

1,803 

2,067 

2,259 

2,345 

67 

63 

1,322 

1,576 

1,860 

2,127 

2,321 

2,403 

68 

64 

1,369 

1,623 

1,911 

2,185 

2,375 

2,450 

69 

65 

1,412 

1,669 

1,960 

2,234 

2,423 

2,487 

70 

66 

1,454 

1,709 

2,003 

2,278 

2,459 

2,516 

71 

67 

1,490 

1,746 

2,040 

2,311 

2,486 

2,528 

72 

68 

1,523 

1,776 

2,069 

2,334 

2,500 

2,527 

73 

69 

1,550 

1,799 

2,086 

2,345 

2,498 

2,509 

74 

70 

1,570 

1,812 

2,094 

2,341 

2,480 

2,472 

75 

71 

1,582 

1,817 

2,088 

2,323 

2,443 

2.417 

76 

72 

1,585 

1,809 

2,069 

2,288 

2,388 

2,341 

77 

73 

1,577 

1,789 

2,035 

2,234 

2,313 

2,246 

78 

74 

1,558 

1,757 

1,984 

2,163 

2,219 

2,131 

79 

75 

1,527 

1,710 

1.918 

2,073 

2,105 

1,998 

1,849-2 

1,686-3 

1,513-8 

1,335-4 

1,155-9 
979-9 
811-7 
655-9 
515-7 

393-32 
290-39 
206-79 
141-60 
92-86 

58-106 
34-535 
19-402 
10-250 
5-064 

2-324 
•934 
•382 
•134 

•043 

•016 

80 
81 
82 
83 
84 

85 
86 
87 
88 
89 

90 
91 

92 
93 
94 

95 

96 
97 
98 
99 

100 
101 
102 
103 
104 

105 
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Table  XI. 

Whole-Life  Assueance  Expeeience,  1863-1893. 

Male  Lives.     Without  Participation  in  Profits. 


Age  at 

Duration 

Age 

Entry 

0 

1 

2 

3 

4 

5  or  more 

attaiaed 

[^] 

a;  +  5 

logt^M 

\ 

g%]+2 

log'^M+s 

logrfM+4 

logrf^+5 

20 

2-62325 

2^76118  2 

•82607 

2^85552 

2-86747 

2-87040 

25 

21 

•62325 

•76118 

•82672 

•85673 

•86923 

•87216 

26 

22 

•62428 

•76268 

•82802 

•85854 

•87099 

•87564 

27 

23 

•62839 

•76268 

•82930 

•86094 

•87390 

•87795 

28 

24 

•62839 

•76492 

•83123 

•86392 

•87680 

■88196 

29 

25 

•63246 

•76716 

•83142 

•86629 

•88081 

•88593 

30 

26 

•63548 

•76938 

•83569 

•86923 

•88480 

•89042 

31   i 

27 

•63949 

•77159 

•83948 

•87332 

•88930 

-S9653 

32 

28 

•64444 

•77452 

•84261 

•87680 

•89432 

•90037 

33   1 

29 

•64933 

■77887 

•84696 

•88196 

•89927 

•90741 

34 

30 

•65321 

•78319 

•85065 

•88762 

•90526 

•91487 

35 

31 

•65801 

•78675 

•85612 

•89265 

•91275 

■92221 

36 

32 

•66464 

■79309 

•86034 

•89927 

•92012 

■92993 

37   1 

33 

•67210 

•79727 

•86688 

•90580 

•92788 

■93852 

38 

34 

•67943 

■80346 

•87332 

•91381 

•93651 

■94743 

39 

35 

•6SS42 

•81023 

•88081 

•92221 

•94547 

■95809 

40 

36 

•69636 

•81823 

•88874 

•93095 

■95521 

•96895 

41 

37 

•70586 

•82737 

89708 

•94002 

■96614 

•98000 

42 

38 

•71767 

•83506 

90526 

•95036 

•97727 

•99211 

43 

39 

•72673 

•84386 

91487 

•96142 

•98945 

300518 

44 

40 

•73957 

•85431 

92583 

•97313 

3^00217 

•01745 

45 

41 

•75128 

•86392 

93752 

•98453 

•01536 

•03262 

46 

42 

•76343 

•87564 

94841 

•99782 

•02898 

•04650 

47 

43 

•77743 

•88762 

96047 

3^01072 

•04376 

•06108 

48 

44 

•79169 

•89982 

97359 

•02490 

•05843 

•07773 

49 

45 

•80618 

•91381 

•98677 

•03902 

•07408 

•09307 

50 

46 

•S2217 

•92686  3 

00043 

•05423 

•09026 

•11025 

51 

47 

•83822 

•94151 

01578 

•07004 

•10687 

•12678 

52 

48 

•85431 

•95617 

03060 

•08636 

•12353 

•14426 

53 

49 

•87099 

•97128 

04610 

•10243 

•14082 

•16167 

54 

50 

•88930 

•98722 

06221 

•11893 

•15806 

•17955 

55 

51 

•90687 

3^00303 

07882 

•13609 

•17551 

•19700 

56 

52 

•92531 

•01995 

•09517 

•15381 

•19312 

•21511 

57 

53 

•94300 

•03663 

11160 

•17085 

•21085 

■23274 

58 

54 

•96190 

•05346 

•12872 

•18808 

■22866 

■25042 

59 

55 

•98046 

•07041 

•14551 

•20548 

•24625 

■26788 

60 

56 

•99913 

•08707 

•16227 

•22246 

•26340 

•28443 

61 

57 

3^0174o 

•10380 

•17898 

•23955 

•28035 

•30081 

62 

58 

•03623 

•12090 

•19535 

•25575 

•29667 

•31702 

63 

59 

•05385 

•13704 

•21165 

•27184 

•31218 

•33143 

64 

1904], 
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Table  XI — continued. 

Whole-Life  Assuhaxce  Expebiekce,  1863-1893. 

2Lale  Lives.      Without  Participation  in  Profits. 


Age  at 
Entry 

DURATIOS 

Age 
attained 

0 

1 

2 

3 

4 

5  or  more 

[x] 

x  +  5 

logrfti] 

log^tzH-i 

l0g<^«]+2 

l0grf[i]+3 

l0g<f[:c]+l 

logrf^+s 

60 

3-07188 

315290 

3-22712 

3-28713 

332715 

3^34596 

65 

61 

•08955 

•16850 

•24204 

•30168 

-34124 

•35870 

66 

62 

-10551 

•18327 

•25600 

•31534 

•35392 

•37014 

67 

63 

•12123 

•19756 

•26951 

-32777 

•36568 

•38075 

68 

64 

•13640 

•21032 

■28126 

•33945 

•37566 

•38917 

69 

65 

•14983 

•22246 

•29226 

-34908 

•38435 

•39568 

70 

66 

•16256 

-23274 

-30168 

•35755 

•39076 

•40071 

71 

67 

•17319 

-24204 

•30963 

•36380 

•39550 

•40278 

72 

68 

•18270 

•24944 

•31576 

•36810 

•39794 

•40261 

73 

69 

•19033 

•25503 

•31931 

•37014 

•39759 

•39950 

74 

70 

•19590 

-25816 

•3209S 

-36940 

•39445 

•39305 

75 

71 

•19921 

•25935 

•31973 

•36605 

•38792 

-38328 

76 

72 

•20003 

•25744 

■31576 

•35946 

-37803 

•36940 

77 

73 

•19783 

•25261 

•30S56 

•34908 

•36418 

-35141 

78 

74 

•19257 

•24477 

■29754 

•33506 

•34616 

•32858 

79 

75 

•18384 

•23300 

•28285 

•31660 

•32325 

•30060 
•26698 
•22693 
•18007 
•12561 

•06292 
2-99118 
•90940 
•81684 
-71240 

•59475 
•46298 
•31553 
•15106 
1-96783 

•76422 
•53826 
•28785 
•01072 
0-7(>449 

•36624 

1^99300 

•58206 

•12710 

2^63347 

•20412 

80 
81 
82 
83 

84 

85 
86 
87 
88 
89 

90 
91 
92 
93 
94 

95 
96 
97 
98 
99 

100 
101 

102 
103 

104 

105 
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Table  XII. 

Whole-Ltfe  Assurance  Experience,  1863-1893. 

Male  Lives.     Without  Participation  in  Profits. 


Age  at 

Duration 

Age 

Enti-y 

0 

1 

2 

3 

4 

5  or  more 

attained 

ix-] 

x  +  b 

Rx] 

JPW+i 

i'M+2 

i'W+3 

i'M+4 

Px+5 

20 

•99580 

•99421 

•99323 

•99270 

•99245 

•99234 

25 

21 

•99577 

•99417 

•99316 

•99264 

•99236 

•99225 

26 

22 

•99573 

■99410 

•99309 

•99254 

•99227 

•99213 

27 

23 

•99566 

•99405 

•99302 

•99245 

•99216 

•99202 

28 

24 

•99561 

•99399 

•99293 

•99234 

•99204 

•99188 

29 

25 

•99554 

•99389 

•99284 

•99222 

■99190 

•99174 

30 

26 

•99547 

•99383 

•99275 

•99211 

■99177 

•99159 

31 

27 

•99541 

•99373 

•99264 

•99197 

•99161 

■99140 

32 

28 

•99531 

•99364 

•99252 

•99184 

•99145 

■99124 

33 

29 

•99522 

•99353 

•99238 

•99168 

•99127 

■99101 

34 

30 

•99513 

•99341 

•99225 

•99149 

•99106 

•99079 

35 

31 

•99504 

•99330 

•99209 

■99131 

•99083 

•99054 

36 

32 

•99492 

•99314 

•99193 

■99111 

•99058 

•99028 

37 

33 

•99479 

•99300 

•99175 

■99088 

•99033 

•98999 

38 

34 

•99465 

•99284 

■99154 

■99063 

■99003 

•98967 

39 

35 

•99449 

•99266 

•99131 

•99035 

•98971 

•98930 

40 

36 

•99433 

•992  J  5 

•99106 

■99006 

•98937 

■98892 

41 

37 

•99415 

•99222 

•99079 

■98974 

■98899 

•98851 

42 

38 

•99394 

•99200 

•99051 

■98937 

■98858 

•98805 

43 

39 

•99373 

•99174 

•99019 

■98899 

•98812 

•98753 

44. 

40 

•99348 

•99145 

•98983 

■98855 

■98762 

•98701 

45 

41 

•99323 

■99115 

•98944 

■98810 

■98707 

•98637 

46 

42 

•99296 

•99081 

■98903 

•98757 

■98648 

•98573 

47   ' 

43 

•99264 

■99044 

■98858 

•98703 

•98583 

•98503 

48 

44 

•99229 

•99003 

■98808 

•98642 

■98512 

•98422 

49 

45 

•99193 

•98958 

•98753 

•98576 

•98435 

•98338 

50 

46 

•99152 

•98910 

•98694 

•98503 

•98349 

•98243 

51 

47 

•99106 

•98855 

•98628 

•98422 

•98256 

•98141 

52 

48 

•99058 

•98798 

•98555 

•98335 

■98154 

•98028 

53 

49 

•99006 

•98735 

•98478 

•98240 

•98044 

•97906 

54 

50 

•98946 

•98664 

•98392 

•98136 

•97924 

•97771 

55 

51 

•98883 

•98589 

•98297 

•98023 

•97791 

•97627 

56 

5S 

•98812 

•98505 

•98195 

•97897 

•97647 

•97465 

57   1 

53 

•98737 

•98415 

•98084 

•97762 

•97490 

•97293 

58 

54 

•98653 

•98315 

•97963 

•97614 

■97317 

•97102 

59 

55 

•98562 

•98206 

•97830 

•97452 

•97129 

•96892 

60 

56 

•98465 

•98089 

•97683 

•97277 

•96924 

•96667 

61 

57 

•98356 

•97960 

•97524 

•97082 

•96699 

•96421 

62 

58 

•98236 

•97818 

•97351 

•96872 

•96454 

•96148 

63   ' 

59 

•98107 

■97665 

•97161 

•96643 

•96188 

•95856 

64   1 

1904.] 
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Table  XII — continued. 

Whole-Life  AssuBAjfCE  Expeeience,  1863-1S93. 

Male  Lives.     Without  Participation  in  Profits. 


Age  at 

DUBATION 

Age 

Entry 

0 

1 

2 

3 

4 

5  or  more 

attained 

W 

P\x\ 

ar  +  5 

KxVrl 

i'[x]+2 

i'W+s 

PixVri. 

Pz+-o 

60 

•97965 

•97497 

•96955 

•96392 

•95896 

•95532 

65   ' 

61 

•97809 

•97311 

•96728 

•96119 

•95578 

•95183 

66 

62 

•97641 

■97111 

•96483 

•95821 

•95234 

•94803 

67 

63 

•97456 

•96890 

•96212 

•95495 

•94855 

•94384 

68 

6i 

•97255 

•96652 

•95920 

•95139 

■9 1:445 

•93933 

69 

'   65 

•97035 

•96390 

•95600 

•94755 

•93996 

•93442 

70 

66 

•96794 

•96106 

•95251 

•94332 

•93510 

•92903 

71 

67 

•96534 

■95794 

•94870 

•93875 

•92980 

•92323 

72 

68 

•96248 

•95455 

•94456 

•93375 

•92402 

•916S7 

73 

1   69 

•95936 

•95087 

•94005 

•92832 

•91776 

•91000 

74 

70 

•95596 

•94685 

•93515 

•92242 

•91096 

•90253 

75 

71 

•95227 

•9424-5 

•92980 

•91601 

•90357 

•89444 

76 

72 

•94822 

•93769 

•92400 

•90903 

•89555 

•88565 

77 

i   73 

•94384 

•93250 

•91770 

•90149 

■88687 

•87615 

78 

i   74 

•93905 

•92685 

•91084 

•89328 

•S7747 

•86588 

79 

1   75 

1 
1 

1 

•93386 

•92070 

1 

•90340 

•88440 

•S6730 

•85475 
■84279 
■82985 
•81594 
•80100 

•78496 
•76777 
•74943 
•72983 
•70899 

•68688 
■66347 
■63878 
•61282 
•58561 

•55726 
•52779 
■49735 
•46604 
•43406 

•40156 
•36881 
•33602 
•30348 
•27148 

•00000 

80 
81 
82 
83 
84 

85 
86 
87 
88 
89 

90 
91 
92 
93 
94 

95 
96 
97 
98 
99 

100 
101 
102 
103 
104 

105 
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Table  XIII. 
Whole-Life  Assurance  ExpEniENCE,  1863-1893. 
Male  Lives.     Without  Participation  in  Profits. 


Age  at 

Duration 

Age 

Entry 

0 

1 

2 

3 

4 

5  or  more 

attained 

[X] 

A- +  5 

logi?[:t] 

log/^M+i 

l0gi'[x]+2 

logi'M+3 

logi'M+4 

logi?a:+5 

20 

1-99817 

1^99748 

1  _ 

1^99705 

r99682 

1-99671 

r^99666 

25 

21 

•99816 

•99746 

•99702 

•99679 

•99667 

■99662 

26 

22 

•99814 

•99743 

•99699 

•99675 

•99663 

•99657 

27 

23 

•99811 

•99741 

•99696 

•99671 

•99658 

•99652 

28 

24 

•97809 

•99738 

•99692 

•99666 

•99653 

•99646 

29 

25 

•99806 

•99734 

•99688 

•99661 

•99647 

•99640 

30 

26 

•99803 

•99731 

•99684 

•99656 

•99641 

•99633 

31 

27 

•99800 

•99727 

•99679 

•99650 

•99634 

•99625 

32 

28 

•99796 

•99723 

•99674 

•99644 

•99627 

•99618 

33 

29 

•99792 

•99718 

•99663 

•99637 

■99619 

•99608 

34 

30 

•99788 

•99713 

•99662 

•99629 

•99610 

•99598 

35 

31 

•99784 

•99708 

•99655 

•99621 

•99600 

•99587 

36 

;   32 

•99779 

•99701 

•99648 

•99612 

•99589 

•99576 

37 

1   33 

•99773 

•99695 

•99640 

•99602 

•99578 

•99563 

38 

34 

•99767 

•99688 

•99631 

•99591 

•99565 

•99549 

39 

'   35 

•99760 

•99680 

•99621 

•99579 

•99551 

•99533 

40 

36 

•99753 

•99671 

•99610 

•99566 

•99536 

•99516 

41 

37 

•99745 

•99661 

•99598 

•99552 

•99519 

•99498 

42 

38 

•99736 

•99651 

•99586 

•99536 

•99501 

•99478 

43 

39 

•99727 

•99640 

•99572 

•99519 

•99481 

•99455 

44 

40 

•99716 

•99627 

•99556 

•99500 

•99459 

•99432 

45 

41 

•99705 

•99614 

•99539 

•99480 

•99435 

■99404 

46 

42 

•99693 

•99599 

•99521 

•99457 

•99409 

•99376 

47 

43 

•99679 

•99583 

•99501 

•99433 

•99380 

•99345 

48 

44 

•99664 

•99565 

•99479 

•99406 

•99349 

•99309 

49 

45 

•99648 

•99545 

•99455 

•99377 

•99315 

•99272 

50 

46 

•99630 

•99524 

•99429 

•99345 

•99277 

•99230 

51 

47 

•99610  1 

•99500 

•99400 

■99309 

•99236 

•99185 

52 

48 

•99589  1 

•99475 

•99368 

•99271 

•99191 

•99135 

53 

49 

•99566  1 

•99447 

•99334 

•99229 

•99142 

•99081 

54 

50 

•99540  1 

•99416 

•99296 

•99183 

•99089 

•99021 

55 

51 

■99512 

•99383 

•99254 

■99133 

■99030 

■98957 

56   1 

52 

•99481 

•99346 

•99209 

•99077 

•98966 

•98885 

57   ' 

53 

•99448 

•99306 

•99160 

•990] 7 

•98896 

•98808 

58 

54 

•99411 

•99262 

•99106 

•98951 

•98819 

■98723 

59 

55 

•99371 

•99214 

•99047 

•98879 

•98735 

•98629 

60 

56 

•99328 

•99162 

•98982 

•98801 

•98643 

•98528 

61 

57 

•99280  1 

•99105 

•98911 

•98714 

•98542 

•98417 

62 

58 

•99227 

•99042 

•98834 

•98620 

•98432 

•98294 

63 

59 

•99170 

1 

•98974 

•98749 

•98517 

•98312 

•98162 

64 

1904.] 
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Table  XIII — continued. 

Whole-Life  Assurance  Expeeience,  1863-1893. 

Male  Lives.     Without  Participation  in  Profits. 


Agy  at 

DUBATION 

Age 

Entry 

0 

1 

2 

3 

4 

5  or  more 

attained 

[a:] 

a? -^5 

logB^tl 

logi'M+i 

logi'M+2 

logi'M+s 

l0g^[^]+4 

l0gi^*+5 

60 

r99107 

1-98899 

r98657 

T^98404 

r98180 

r98015 

65 

61 

•99038 

•98816 

•98555 

•98281 

•98036 

■97856 

66 

62 

•98963 

•98727 

•98445 

•98146 

■97879 

■97682 

67 

63 

•98881 

•98628 

•98323 

•97998 

•97706 

■97490 

68 

64 

•98791 

•98521 

•98191 

•97836 

•97518 

■97282 

69 

65 

•98693 

•98403 

•98046 

•97660 

•97311 

■97054 

70 

66 

•98585 

•98275 

•97887 

•97466 

•97086 

■96803 

71 

67 

•98468 

•98134 

•97713 

•97255 

•96839 

■96531 

72 

68 

•98339 

•97980 

■97523 

•97023 

•96568 

■96231 

73 

69 

•98198 

•97812 

•97315 

•96770 

•96273 

•95904 

74 

70 

•98044 

•97628 

•97088 

•96493 

•95950 

•95546 

75 

71 

•97876 

•97426 

•96839 

•96190 

■95596 

•95155 

76 

72 

•97691 

■97206 

•96567 

•95858 

•95209 

•94726 

77 

73 

•97490 

•96965 

•96270 

•95406 

•94786 

•94258 

78 

74 

•97269 

•96701 

•95944 

•95099 

•94323 

•93746 

79 

75 

•97028 

•96412 

•95588 

•94665 

•93817 

•93184 
•92572 
•91900 
•91166 
•90363 

•89485 
•88523 
•87473 
•86322 
•85064 

•83688 
•82182 
•80535 
•78733 
•76761 

•74606 
•72246 
•69666 
•66842 
•63755 

•60375 
•56680 
•52636 
•48213 
•43374 

80 
81 
82 
83 
84 

85 
86 
87 
88 
89 

90 
91 
92 
93 
94 

95 
96 
97 
98 
99 

100 
101 
102 
103 
104 

105 
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Table  XIV. 

Whole-Life  Assurance  Expeeience,  1863-1893. 

Male  Lives.     Without  Participation  in  Profits. 


Age  at 
Entry 

Duration 

Age 
attained 

0 

1 

2 

3 

4 

5  or  more 

[^1 

a;  +  5 

%^-\ 

S'M+i 

?M+2 

5M4-3 

9'[a:]+4 

3a:+5 

20 

•00420 

•00579 

•00677 

•00730 

•00755 

•00766 

25 

21 

•00123 

•00583 

•00684 

•00736 

•00764 

•00775 

26 

22 

•00427 

•00590 

•00691 

•00746 

•00773 

•00787 

27 

23 

•00434 

■00595 

•00698 

•00755 

•00784 

■00798 

28 

24 

•00439 

•00601 

•00707 

•00766 

•00796 

•00812 

29 

25 

•00446 

•00611 

•00716 

•00778 

•00810 

•00826 

30 

26 

■00453 

•00617 

•00725 

•00789 

•00823 

•00841 

31 

27 

•00459 

•00627 

•00736 

•00803 

•00839 

•00860 

32 

28 

•00469 

•00636 

•00748 

•00816 

•00855 

•00876 

33 

29 

•00478 

•00647 

•00762 

•00832 

•00873 

•00899 

34 

30 

•00487 

•00659 

•00775 

•00851 

•00894 

•00921 

35 

31 

•00496 

•00670 

•00791 

•00869 

•00917 

■00946 

36 

32 

•00508 

•00686 

•00807 

•00889 

•00942 

•00972 

37 

33 

•00521 

•00700 

•00825 

•00912 

•00967 

•01001 

38 

34 

•00535 

•00716 

•00846 

•00937 

•00997 

•01033 

39 

35 

•00551 

•00734 

•00869 

•00965 

•01029 

•01070 

40 

36 

•00567 

•00755 

•00894 

•00994 

•01063 

■01108 

41 

37 

•00585 

•00778 

•00921 

•01026 

■01101 

•01149 

42 

38 

■00606 

•00800 

•00949 

•01063 

•01142 

■01195 

43 

39 

•00627 

•00826 

•00981 

•01101 

•01188 

■01247 

44 

40 

•00652 

•00855 

•01017 

•01145 

•01238 

•01299 

45 

41 

•00677 

•00885 

•01056 

■01190 

•01293 

■01363 

46 

42 

•00704 

•00919 

•01097 

■01243 

•01352 

■01427 

47 

43 

•00736 

•00956 

•01142 

•01297 

•01417 

•01497 

48 

44 

•00771 

•00997 

•01192 

•01358 

•01488 

■01578 

49 

45 

•00807 

•01042 

•01247 

•01424 

•01565 

•01662 

50 

46 

•00848 

•01090 

•01306 

•01497 

•01651 

•01757 

51 

47 

•00894 

•01145 

•01372 

•01578 

•01744 

•01859 

52 

48 

•00942 

■01202 

•01445 

•01665 

•01846 

•01972 

53 

49 

•00994 

•01265 

•01522 

•01760 

•01956 

•02094 

54 

50 

•01054 

•01336 

•01608 

•01864 

•02076 

•02229 

55 

51 

■01117 

•01411 

•01703 

•01977 

•02209 

•02373 

56 

52 

•01188 

•01495 

•01805 

•02103 

•02353 

•02535 

57 

53 

•01263 

•01585 

•01916 

•02238 

•02510 

■02707 

58 

54 

•01347 

•01685 

•02037 

•02386 

•02683 

•02898 

59 

55 

•01438 

•01794 

•02170 

•02548 

•02871 

•03108 

60 

56 

•01535 

•01911 

•02317 

•02723 

•03076 

•03333 

61 

57 

•01644 

•02040 

•02476 

•02918 

•03301 

•03579 

62 

58 

•01764 

•02182 

•02649 

•03128 

•03546 

•03852 

63 

59 

•01893 

•02335 

•02839 

•03357 

•03812 

•04144 

64 

1904.] 
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Table  XIV — continued. 

Whole-Lipe  Assueaxce  Experience,  1863-1893. 

Male  Lives.     Without  Participation  in  Profits. 


Age  at 

DUKATION 

Age 

Entry 

0 

1 

2 

3 

4 

5  or  more 

attained 

Ix-] 

x  +  b 

?W 

5W+] 

JUl+a 

2W+3 

2[a:]+-J 

<lx+5 

60 

•02035 

•02503 

•03045 

•03608 

•04104 

•04468 

65 

61 

•02191 

•02689 

•03272 

•03881 

•04422 

•01817 

66 

62 

•02359 

•02889 

•03517 

•04179 

•04766 

•05197 

67 

63 

•02541 

•03110 

•03788 

•04505 

•05145 

•05616 

68 

64 

•02745 

•03348 

•04080 

•04861 

■05555 

•06067 

69 

65 

•02965 

•03610 

•04400 

•05245 

•06001 

■06558 

70 

66 

•03206 

•03894 

•04749 

•05668 

•06490 

■07097 

71 

67 

•03466 

■04206 

•05130 

•06125 

•07020 

■OlQIl 

72 

68 

•03752 

•04545 

•05541 

•06625 

•07598 

■08313 

73 

69 

•04064 

•04913 

•05995 

•07168 

■08224 

•09000 

74 

70 

•01404 

•05315 

•06485 

•07758 

•08904 

■09747 

75 

71 

•04773 

■05755 

•07020 

•08399 

■09643 

•10556 

76 

72 

•05178 

•06231 

•07600 

•09097 

•10445 

•11435 

77 

73 

•05616 

•06750 

•08230 

•09851 

•11313 

•12385 

78 

74 

•06095 

•07315 

•08916 

•10672 

•12253 

•13412 

79 

75 

•06614 

•07930 

•09660 

•11.560 

•13270 

•14525 
•15721 

•17015 
•18406 
•19900 

•21501 
•23223 
•25057 
•27017 
•29101 

•31312 
•33653 
•36122 
•38718 
•41439 

•44274 
•47221 
•50265 
•53396 
•56594 

•59841 
•63119 
•66398 
•69652 

•72852 

80 
81 
82 
83 
84 

85 

86 
87 
88 
89 

90 
91 
92 
93 
94 

95 
96 
97 
98 
99 

100 
101 
102 
103 
104 

1^00000 

105 
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Table  XV. 

Whole-Life  Assurance  Expeeience,  1863-1893. 

Male  Lives.     Without  Participation  in  Profits. 


Age  at 

Duration 

Age 

Entrv 

0 

1 

2 

3 

4 

5  or  more 

attained 

w 

a;  +  5 

log?M 

logffCxH-i 

l0g?[*H-2 

log?M+3 

log3M+4 

log?;,+5 

20 

3-62325 

1 
^•76268  1  3-83059 

386332 

38779o 

3-88423 

25 

21 

•62634 

•76567 

•83506 

•86688 

•88309 

•88930 

26 

22 

•63043 

•77085 

•83948 

•87274 

•88818 

•89597 

27 

23 

•63749 

•77452 

•84386 

•87795 

•89432 

■90200 

28 

24 

•64246 

•77887 

•84942 

•88423 

•90091 

•90956 

29 

25 

•64933 

•78604 

•85491 

•89098 

•90849 

•91698 

30 

26 

•65610 

•79029 

•86034 

•89708 

•91540 

•92480 

31 

27 

•66181 

•79727 

•86688 

•90472 

•92376 

•93450 

32 

28 

•67117 

•80346 

•87390 

•91169 

•93197 

•94250 

33 

29 

•67943 

•81090 

•88196 

•92012 

•94101 

■95376 

34 

30 

•68753 

•81889 

•88930 

•92993 

•95134 

•96426 

35 

31 

•69548 

•82607 

•89818 

■93902 

■96237 

•97589 

36 

32 

•70586 

•83632 

•906S7 

•94890 

•97405 

•98767 

37 

33 

•71684 

•84510 

•91645 

■95999 

•98543 

2-00043 

38 

34 

•72835 

•85491 

•92737 

•97174 

•99870 

-01410 

39 

35 

•74115 

•86570 

•93902 

•98453 

2^01242 

-02938 

40 

36 

•75358 

•87795 

95134 

•99739 

•02653 

•04454 

41 

37 

•76716 

•89098 

•96426 

2^01115 

•04179 

•06032 

42 

38 

•78247 

•90309 

•97727 

■02653 

•05767 

-07737 

43 

39 

•79727 

•91698 

■99167 

•04179 

•07482 

-09587 

44 

40 

■81425 

■93197 

2-00732 

•05581 

•09272 

•11361 

45 

41 

•83059 

•94694 

•02366 

■07555 

•11160 

•13450 

46 

42 

•84757 

•96332 

•04021 

■09447 

•13098 

•15442 

47 

43 

•86688 

•98046 

•05767 

•11294 

•15137 

•17522 

48 

44 

•88705 

•99870 

•07628 

•13290 

•17260 

-19811 

49 

45 

•90687 

2^01787 

•09587 

•15351 

•19451 

•22063 

50   , 

46 

•92840 

•03743 

•11594 

•17522 

•21775 

-24477 

51 

47 

•95134 

•05881 

•13735 

•19S11 

•24155 

•26928 

52 

48 

•97405 

•07990 

•15987 

•22141 

-26623 

-29491 

53 

49 

•99739 

•10209 

•18241 

•24551 

•29137 

•32098 

54 

50 

2-02284 

•12581 

•20629 

•27045 

•31723 

-34811 

55 

51 

•04805 

•14953 

■23121 

•29601 

•34420 

-37530 

56 

52 

•07482 

•17464 

■25648 

•32284 

•37162 

-40398 

57 

53 

■10140 

•20003 

•28240 

•34986 

i  ^39967 

•43249 

58 

54 

•12937 

•22660 

•30899 

•37767 

1  ^42862 

•46210 

59 

55 

•15776 

•253S2 

•33646 

•40620 

1  -45803 

•49248 

60 

56 

•18611 

•28126 

•36493 

•43505 

•48799 

•52284 

61 

57 

•21590 

•30963 

•39375 

•46509 

■51865 

•55376 

62 

58 

•24650 

•33885 

•42308 

•49527 

•54974 

•58569 

63 

59 

•27715 

•36829 

•45317 

•52595 

•58115 

•61742 

64 

1904.] 


The  British  Offices  Life  Tables,  1893. 


527 


Table  XV — continued. 

Whole-Life  AssusAycE  Experience,  1863-1893. 

Jifale  Lives.      Without  Participation  ill  Projits. 


Age  at 
Entry 

Duration 

Age 
attained 

0 

1 

2 

3 

4 

5  or  more 

[^] 

x  +  5 

log?M 

log2[i]+i 

l0g?[i]+2 

logJW+3 

log2W+4 

l0g2z+5 

60 

2-30856 

2-39846 

2-48359 

2-55727 

261321 

2-65011 

65 

61 

•34064 

•42959 

-51481 

-58894 

•64562 

•68278 

66 

62 

•37273 

•46075 

-54617 

-62107 

•67815 

•71575 

67 

63 

•40552 

•49276 

•57841 

-65369 

•71139 

•74943 

68 

64 

•43854 

-52479 

•61066 

-68673 

•74468 

•78297 

69 

65 

•47202 

■55751 

•64345 

•71975 

•77844 

•81677 

70 

66 

•50596 

-59040 

•67660 

•75343 

•81221 

•85107 

71 

67 

•53983 

•62387 

•71012 

•78711 

■84634 

•88519 

72 

68 

•57426 

-65753 

•74382 

■82119 

•88070 

•91976 

73 

69 

•60895 

•69135 

•77779 

•85540 

•91508 

•95424 

74 

70 

•&i385 

■72550 

•81191 

•88975 

•94959 

•98887 

75 

71 

•67879 

-76005 

■84634 

■92423 

•98421 

102350 

76 

72 

•71416 

•79456 

-88081 

•95890 

1-01891 

■05824 

77 

73 

•74943 

-82930 

-91540 

■99348 

-05358 

■09290 

78 

74 

•78497 

-86421 

-95017 

1^02825 

-08824 

-12749 

79 

75 

•82046 

•89927 

•98498 

•06296 

•12287 

-16212 
-19648 
■23083 
■26496 
-29885 

-33252 
-36592 
-39893 
-43164 
•46391 

•49571 
•52702 

•55777 
•58791 
•61741 

•64615 
•67414 

•70127 
•72751 

•75277 

•77702 
•80016 
•82216 
•84293 
•86244 

©•OOOOO 

80 
81 
82 
83 
84 

85 
86 
87 
88 
89 

90 
91 
92 
93 
94 

95 
96 
97 
98 
99 

100 
101 
102 
103 
104 

105 
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Table  XVI. 

Whole-Life  Assueance  Expeeience,  1863-1893. 

Male  Lives.     Without  Participation  in  Promts. 


Age  at 
Entry 

DUKATION 

Age 
attained 

0 

1 

2 

3 

4 

5  or  more 

[•r] 

x  +  5 

tHxl 

rta:]+l 

rtx]+2 

W^l+s 

fHx]+-i 

H-x+5 

20 

•00316 

•00512 

•00638 

•00712 

•00748 

•00764 

25 

21 

•00320 

•00517 

■00644 

•00719 

•00757 

•00773 

26 

22 

•00324 

•00522 

■00650 

•00727 

■00766 

•00784 

27 

23 

■00329 

•00527 

•00657 

•00735 

•00776 

■00796 

28 

24 

•00334 

•00533 

•00665 

•00744 

■00788 

■00808 

29 

25 

•00340 

•00540 

•00673 

•00755 

■00800 

■00822 

30 

26 

•00347 

•00548 

•00682 

•00766 

■00813 

■00837 

31 

27 

•00354 

•00556 

•00692 

•00778 

•00828 

•00854 

32 

28 

•00361 

•00564 

•00703 

•00791 

•00844 

■00872 

33 

29 

•00370 

•00574 

■00715 

■00806 

•00861 

■00892 

34 

30 

•00379 

•00585 

•00728 

•00822 

■00880 

■00913 

35 

31 

•00389 

•00596 

•00742 

•00839 

■00901 

•00937 

36 

32 

•00400 

•00609 

•00757 

■00858 

•00924 

•00963 

37 

33 

•00412 

•00623 

•00774 

•00S79 

•00949 

■00992 

38   1 

34 

•00425 

•00638 

•00793 

■00902 

•00977 

■01023 

39   i 

i 

35 

•00439 

•00654 

•00813 

■00927 

•01007 

•01057 

40 

36 

•00455 

■00672 

•00835 

■00955 

•01039 

•01094 

41 

37 

•00472 

•00692 

•00859 

■009S5 

•01075 

•01134 

42 

38 

•00491 

•00714 

•00886 

•01017 

■01114 

•01179 

43 

39 

•00512 

•00738 

•00915 

■01053 

■01157 

•01228 

44 

40 

•00534 

•00764 

•00947 

■01092 

■01204 

•01281 

45 

41 

•00559 

•00792 

•00981 

•01135 

•01256 

•01339 

46 

42 

•00586 

■00823 

•01019 

•01182 

•01312 

•01403 

47 

43 

■00615 

■00857 

■01061 

•01233 

•01373 

•01473 

4S 

44 

•00647 

•00894 

■01107 

•01290 

•01441 

•01549 

49 

45 

•00682 

■00935 

•01156 

•01351 

■01514 

•01632 

50 

46 

•00721 

■00979 

■01211 

•01418 

■01595 

•01723 

51 

47 

•00763 

■01028 

■01270 

■01492 

■01683 

■01823 

52 

48 

•00809 

■01081 

■01335 

■01572 

•01779 

■01933 

53 

49 

•00860 

■01139 

■01407 

•01660 

•01885 

■02052 

54 

50 

■00915 

•01203 

•01485 

•01756 

•02000 

•02183 

55 

51 

■00975 

■01272 

•01570 

•01862 

■02126 

■02326 

56 

52 

■01042 

■01348 

•01663 

•01977 

•02264 

■02482 

57 

53 

■01114 

■01432 

•01765 

•02103 

■02415 

•02653 

58 

54 

■01193 

■01523 

■01877 

•02241 

■02580 

•02840 

59 

55 

•01280 

■01622 

■01999 

•02391 

■02761 

•03045 

60 

56 

•01374 

■01731 

■02133 

■02556 

■02958 

•03269 

61 

57 

•01478 

•01851 

■02279 

•02737 

■03174 

■03514 

62 

58 

•01591 

•01981 

•02439 

•02934 

•03411 

•03782 

63 

59 

•01715 

•02124 

•02614 

•03150 

■03670 

•04076 

64 
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Table  XVI — continued. 

Whole-Life  AssuKAycE  Experience,  1863-1893. 

Male  Lives.     Without  Participation  in  Profits. 


Age  at 

Duration 

Age 

Entry 

0 

1 

2        1 

3 

4 

5  or  more 

attained 

[x] 

a;  +  5 

Kx] 

Wz]+1 

Hzyr2 

Wx]+3 

HzVri 

y-z^i 

60 

-01850 

•02280 

•02805 

•03386 

•03953 

•04397 

65 

61 

■01999 

-02451 

•03015 

•03&45 

•04262 

-01748 

66 

62 

•02161 

-02638 

•03244 

•03927 

-04601 

-05132 

67 

63 

-02339 

-02842 

•03494 

•04236 

-04971 

-05552 

68 

64 

-02533 

•03066 

•03768 

•04575 

•05377 

-06011 

69 

65 

•02745 

•03311 

•04068 

•04945 

•05820 

•06514 

70 

m 

-02977 

•03578 

•04396 

•05350 

•06305 

•07064 

71 

67 

-03232 

■03871 

■04755 

-05793 

•06836 

•07665 

72 

68 

•03510 

•04192 

•05148 

•06277 

•07416 

•08324 

73 

69 

•03814 

•04542 

•05577 

•06807 

•08051 

•09013 

74 

70 

•04147 

•04926 

•06047 

•07387 

•08746 

•09831 

75 

71 

•04511 

-05345 

•06561 

•08021 

•09506 

•10693 

76 

72 

•01909 

•05804 

•07123 

•08715 

•10337 

•11635 

77 

73 

-053J5 

•06306 

•07738 

•09474 

■11247 

•12666 

78 

74 

-05821 

•06855 

-0S411 

•10304 

-12242 

•13794 

79 

75 

•06343 

•07455 

-09147 

•11213 

-13330 

•15028 
•16378 
•17855 
•19470 
•21238 

•23171 
•25286 
•27599 
•30131 
•32899 

•35928 
•39242 
•42867 
•46833 
•51171 

•55916 
•61108 
•66787 
•73000 
•79797 

•89233 

•95367 

1-04265 

1-13999 

1^24648 

136297 

80 
81 
82 
83 

84 

85 
86 
87 
88 
89 

90 
91 
92 
93 

94 

95 
96 
97 
98 
99 

100 
101 

102 
103 
104 

105 

2  o 
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Table  XVII. 

Whole-Life  Assurance  Experience,  1863-1893. 

Male  Lives.     Without  Participation  in  Profits. 


Age  at 

Duration 

Age 

Entry 

0 

1 

2 

3 

4 

5  or  rnoi-e 

attained 

[x] 

X-lrh 

l0gM[;c] 

logWxl+i 

logWx]+2 

logWiH-3 

l0gW.)+4 

l0gMa;+5 

20 

3-49969 

§•70927 

3-80482 

3-85248 

3-87390 

3-88309 

25 

21 

•50515 

•71349 

-80889 

•85673 

•87910 

•88818 

26 

22 

•51055 

•71767 

-81291 

•86153 

•88423 

•89432 

27 

23 

•51720 

•72181 

-81757 

•86629 

•88986 

•90091 

28 

2-4 

•52375 

•72673 

-82282 

•87157 

•89653 

■90741 

29 

25 

•53148 

•73239 

-82802 

•87795 

•90309 

■91487 

30 

26 

•51033 

•73878 

-83378 

•88423 

•91009 

■92273 

31 

27 

•54900 

•74507 

-84011 

•89098 

•91803 

-93146 

32 

28 

•55751 

•75128 

-84696 

•89S18 

•92634 

■94052 

33 

29 

•56820 

•75891 

-85431 

•90634 

•93500 

■95036 

34 

30 

•57864 

•76716 

-86213 

•91487 

•94448 

•96047 

35 

31 

•58995 

•77525 

-87040 

•92376 

•95472 

•97174 

36 

32 

•60206 

•78462 

-S7910 

•93349 

•96567 

•98363 

37 

33 

•61490 

•79449 

•88874 

•94399 

•97727 

•99651 

38 

3i 

•62839 

•80482 

•89927 

•95521 

•98989 

2-00988 

39 

35 

•64246 

■81558 

•91009 

•96708 

2-00303 

■02408 

40 

36 

•65801 

•82737 

•92169 

•98000 

•01662 

■03902 

41 

37 

•67394 

•84011 

•93399 

•99344 

■03141 

■05461 

42 

38 

•69108 

•85370 

•94743 

2-00732 

•04689 

■07151 

43 

39 

•70927 

•86806 

•96142 

•02243 

•06333 

■08920 

44 

40 

•72754 

•88309  ' 

•97635 

-03822 

-08063 

■10755 

45 

41 

•74741 

•89873 

•99167 

-05500 

•09899 

-12678 

46 

42 

•76790 

•91540  ' 

2^00817 

•07262 

■11793 

■14706 

47 

43 

•7S8S8 

•93298 

•02572 

•09096 

-13767 

■16820 

48 

44 

•81090 

•95134 

•04415 

•11059 

•15866 

■19005 

49 

45 

•83378 

•97081  . 

•06296 

•13066 

•18013 

■21272 

50 

46 

•85794 

•99078 

•08314 

•15168 

•20276 

■23629 

51 

47 

•88252 

2-01199 

-10380 

•17377 

•22608 

•26079 

52 

48 

•90795 

•03383 

-12548 

•19645 

•25018 

■28623 

53 

49 

•93450 

•05652 

-14829 

•22011 

•27531 

■31218 

54 

50 

•96142 

•08027 

•17173 

•24452 

•30103 

•33905 

55 

51 

•98900 

•10449 

-19590 

•26998 

•32756 

■36661 

56 

52 

2-01787 

•12969 

-22089 

•29601 

•35488 

■394S0 

57 

53 

•04689 

•15594 

-24674 

•32284 

•38292 

■42374 

58 

54 

•07664 

•18270 

-27346 

•35044 

•41162 

■45332 

59 

55 

•10721 

•21005 

-30081 

•37858 

-44107 

•48359 

60 

56 

•13799 

•23830 

•32899 

•40756 

•47100 

■51441 

61 

57 

•16967 

-26741 

•35774 

•43727 

•50161 

■54580 

62   1 

58 

•20167 

-29688 

•38721 

•46746 

■53288 

■57772 

63 

59 

•23426 

-32715 

•41731 

•49831 

■56467 

•61023 

64   1 
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Table  XVII — continued. 

Whole-Life  Assuea^'ce  Expeeiesce,  1863-1893. 

Male  Lives.      Without  Participation  in  Profits. 


Age  at 

DUBATIOS 

Age 

Entry 

0 

1 

2 

3 

4 

5  or  more 

attained 

w 

x  +  h 

l0gW:c] 

l0gW^]-M 

l0grtx]+2 

logWxH-3 

logWx]-N 

logM.c+5 

60 

2-26717 

§•35793 

244793 

252969 

2^59693 

264316 

65 

61 

•300S1 

•38934 

•47929 

•56170 

•62961 

•67651 

66 

62 

•33465 

•42127 

■51108 

•59406 

•66285 

•71029 

67 

63 

•36903 

•45362 

•54332 

•62696 

•69644 

•74445 

68 

61 

•40364 

•48657 

•57611 

•66039 

•73054 

•77895 

69 

65 

•43854 

•51996 

■60938 

•69417 

•76492 

•81385 

70 

66 

•47378 

•55364 

■64306 

•72835 

•79969 

•84905 

71 

67 

•50947 

■5S782 

•67715 

•76290 

•83480 

•88451 

72 

6S 

•54531 

■62242 

■71164 

•79775 

•87017 

•92033 

73 

69 

•58138 

"65725 

•74&40 

■83296 

•90585 

•95631 

74 

70 

■61773 

•69249 

•78154 

•86847 

•94181 

•99260 

75 

71 

•65427 

•72795 

•81697 

•90423 

•97800 

1-02910 

76 

72 

•69099 

•76373 

•85266 

•94027 

101439 

•06577 

77 

73 

•72795 

•79975 

•88863 

•97653 

•05104 

•10264 

78 

71 

•76500 

•S3601 

•924S5 

101301 

•08785 

•13969 

79 

75 

•80229 

•87245 

•96128 

•04972 

•12483 

•17690 
•21426 
•25176 
•28937 
•32711 

•36494 
•40288 
•44089 
•47901 

•51718 

■55543 
•59375 
•63212 
•67055 
•70902 

•74754 
•78610 
•82469 
•86332 
•90199 

•95053 
•97940 
0^01814 
•05690 
•09568 

•13449 

80 
81 
82 
83 
84 

85 
86 
87 
88 
89 

90 
91 
92 
93 
94 

95 
96 
97 

98 
99 

100 
101 
102 
103 

104 

105 

2  o2 
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Table  XVIII. 

AVhole-Life  Assurance  Experience,  1863-1893. 

Male  Lives.     Without  Participation  in  Profits. 


[July 


0[NM] 


3   PER- CENT. 


Age  at 
Entry 

w 

^x\ 

hx] 

P[x] 

Age  at 
Entry 

«[Z] 

■^M 

Pfxl 

20 

21-862 

•33411 

•01461 

50 

13-887 

-56641 

•03805 

21 

21-680 

-33944 

-01497 

51 

13-543 

•57642 

•03964 

22 

21-491 

•34493 

-01534 

52 

13-195 

•58656 

•04132 

23 

21-297 

-35060 

-01573 

53 

12-846 

•59672 

•01310 

24 

21-096 

•35641 

•01613 

54 

12-494 

•60697 

•04498 

25 

20-890 

-36242 

■01656 

55 

12-141 

-61728 

-04698 

26 

20-680 

•36855 

-01700 

56 

11-786 

•62760 

-04908 

27 

20-463 

•37489 

•01747 

57 

11-430 

•63794 

05132 

28 

20-240 

•38136 

•01796 

58 

11-074 

-64834 

-05370 

29 

20-011 

•38804 

•01847 

59 

10-719 

-65867 

-05621 

30 

19-777 

-39487 

•01901 

60 

10-363 

-66902 

•05888 

31 

19-536 

-40186 

-01957 

61 

10-009 

-67936 

-06171 

32 

19-289 

-40904 

-02016 

62 

9-657 

-68959 

-06471 

33 

19-038 

•41639 

-02078 

63 

9-307 

-G9981 

-06790 

34 

18-779 

-42393 

-02143 

64 

8-959 

-70992 

-07128 

35 

18-514 

•43164 

-02212 

65 

8-615 

■71995 

•07488 

36 

18-243 

•43952 

-02284 

66 

8-275 

•72988 

•07870 

37 

17-966 

•44758 

-02360 

67 

7-938 

•73966 

-08275 

38 

17-684 

•45580 

-02440 

68 

7-606 

-74934 

-03707 

39 

17-396 

•46417 

-02523 

69 

7-280 

-75884 

•09165 

40 

17-102     I 

•47276 

-02612 

70 

6-959 

-76819 

-09652 

41 

16-803 

•48147 

-02704 

71 

6-644 

•77736 

-10170 

42 

16-498 

-49033 

-02S02 

72 

6-335 

-78636 

-10721 

43 

16-189 

-49937 

•02905 

73 

6-034 

-79513 

•11304 

44 

15-873 

-50856 

•03014 

74 

5-739 

-80371 

•11926 

45 

15-553 

-51788 

•03129 

75 

5-452 

-81206 

•12586 

46     ] 

15-229 

-52733 

-03250 

47 

14-899 

-53693 

-03377 

48 

14-565 

-54665 

•03512 

49 

1 

14-228 

1 

•55645 

-03654 

1 

1 
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MANCHESTER    UNITY    EXPERIENCE    1893-7. 
To  the  Editor  of  the  Journal  of  the  Institute  of  Actuaries. 

Sib, — The  author  of  the  review  of  the  "  Manchester  Unity 
Experience  1893-7  "  has  devoted  part  of  his  most  interesting 
article  to  a  brief  criticism  of  the  method  of  obtaining  the 
"  Exposed  to  Risk  of  Sickness ",  which,  as  he  points  out,  differs 
from  that  usually  followed.  In  order  that  my  purpose  in  departing 
from  the  common  plan  may  be  fully  apprehended  by  students  of 
the  subject,  I  venture  to  ask  that  space  may  be  found  in  the  Journal 
for  the  following  explanation. 

The  Sickness  rates  of  the  Manchester  Unity  Investigation  may, 
by  analogy  with  ordinary  practice,  be  called  "central  sickness  rates." 
Symbolizing  such  rate  at  age  x  by  s'x  the  following  identity  is 
established  in  cases  in  which  the  same  hody  of  data  have  supplied 
both  the  sickness  and  mortality  rates. 

The  expression  \pxs'x  shows  that  in  the  ordinary  rate  of  Sickness 
{sx)  a  certain  rate  of  mortality  at  the  age  cc  is  involved,  and  leads  to 
the  conclusion  that,  although  the  sickness  per  unit  of  actual  exposure 
may  not  change,  the  introduction  of  varjing  death  rates  will  produce 
varying  rates  of  sickness.  A  good  example  of  this  is  found  in  Sutton's 
Tables,  page  1171,  wherein  it  is  shown  that  the  adjusted  sickness 
rate  decreases  from  45  weeks  per  member  per  annum  at  age  90  to 
26  weeks  at  age  100.  Premising  that  nearly  all  the  lives  at  risk  at 
these  advanced  ages  were  constantly  sick  (which  appears  to  have  been 
the  case),  it  is  clear  that  the  diminishing  "  rate  of  sickness  "  can  only 
arise  from  an  increasing  rate  of  mortality,  and  consequent  increase  in 
the  number  of  fractions  of  exposure  counted  as  whole  units  in  the 
denominator. 

Now,  without  discussing  whether  this  is  a  satisfactory  "rate  of 
sickness",  or  not,  I  may  point  out  that  for  the  purpose  of  the  new 
Manchester  Unity  Experience  it  was  necessary  to  separate  the  two 
factors  s'x  and  \px,  which  make  up  the  ordinary  s^-  The  rate  of 
sickness  was  obtained  from  data  grouped  by  occupations,  but  the 
rates  of  mortality  came  from  the  geographical  areas,  and  thus  with 
one  value  of  s'x  were  combined  three  values  of  xpx,  so  yielding  (what 
could  not  have  been  obtained  by  any  other  ready  process  of  calcula- 
tion) three  distinct  values  of  Sx,  responding  to  the  variations  in  the 
mortality  of  the  several  bodies  at  risk. 

Examples. 

At  age  80,  s'ar=29-777  weeks  (p.  183)— 

Area  1,     i;?^.= -93085 

„     2,     |^.x.= -90504 

„     3,     xp,;= -92064 

kPxs'x'=Sx  (the  ordinary  sickness  rate) — 

Area  1,     29777  x  -93085=27-72  weeks. 
„     2,  X  90504=26-95      „ 

„    3,  X -92064=27-41      „ 
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It  will  be  seen  that  these  differences  are  not  altogether  insignificant. 
Without  the  complete  separation  of  the  mortality  and  sickness  factors 
it  would  have  been  impossible  to  avoid  scientific  incongruities  in  the 
various  combinations  of  the  data. 

I  am,  Sir, 

Yours  faithfully, 

ALFEED  W.  WATSON. 
NottingTiam,  19  May  1904. 


To  the  Editor  of  the  Journal  of  the  Institute  of  Actuaries. 

Deae  Sir, — My  attention  has  been  drawn  to  the  fact  that  the 
formuhe  I  gave  on  pages  354  and  355  of  vol.  xxxviii  (April  1904)  of 
this  Journal,  have  already  been  given  by  Mr.  Gr.  F.  Hardy  in  a 
slightly  different  form  on  page  137  of  tbe  "British  Offices  Life  Tables, 
Account  of  Principles  and  Methods ",  which  was  published  in 
December  last  year.  My  result  was  arrived  at  quite  independently ; 
the  part  of  my  note  referring  to  the  H^^  Table  was  written  before  the 
publication  of  the  British  Offices  Life  Annuity  Tables  in  Feb.  1903, 
and  on  their  appearance  the  remainder  was  immediately  added  and  the 
manuscript  sent  to  you  in  the  latter  half  of  Feb.  1903.  Unfortunately, 
at  the  time  of  reading  over  the  proofs,  it  was  overlooked  that 
Mr.  Gr.  F.  Hardy  had,  in  the  interim,  called  attention  to  the  property 
of  the  tables  mentioned  in  my  note. 

I  am, 

Yours  faithfully, 

Liverpool,  3  June  1904.  H.   W.   CUEJEL. 

[It  is  due  to  Mr.  Curjel  that  we  should  insert  the  above  letter, 
with  the  additional  explanation  that  his  communication  was 
originally  received  by  us  on  27  Feb.  1903,  and  was  unavoidably  held 
over  on  account  of  the  crowded  state  of  the  Journal. — Ed.  J. I.  A.] 
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THE   LIFE   ASSUKANCE   COMPANIES  OF   THE  UNITED 

KINGDOM. 


Summary  of  the  Life  Assurance  and  Annuity  Revenue  Accounts. 
[Extracted  froia  the  Parliamentary  Return  for  1903,  published  in  1904.] 


INCOME 

Ordinary 
Companies 

Industrial 
Companies 

Total 

Balance  at  the  beginning  of  the 

£ 

£ 

£ 

Year 

257,800,325 

23,302,992 

281,103,317 

Adjustments,  for  balances   trans- 

ferred from  Ordinary    to    In- 

dustrial   Branch  (£16,606) ;    to 

other  accounts  (£343,.513),  and 

for  one  Industrial  Return  dis- 

continued (£22,831)     .... 

-360,119 
257,440,206 

-6,225 

-366,314 

23,296,767 

280,736,973 

Premiums      ..... 

22,998,588 

10,265,896 

33,264,484 

Consideration  for  Annuities  . 

2,012,131 

3,420 

2,015,551 

Interest  and  Dividends  (less  Tax) 

9,452,697 

776,549 

10,229,246 

Increase  in  value  of  Investments  . 

66,291 

322 

66,613 

Fines,  Fees,  &c.     .... 

14,197 

1,385 

15,582 

Capital  Paid-up     .... 

25,000 

10,461 

35,461 

Customs  Timber  Measuring,  &c.    . 

3,426 

— 

3,126 

Transfers  from  other  Accounts 

12,116 

71,747 

83,863 

Miscellaneous         .... 

11,712 

11,992 

23,704 

292,036,364 

34,438,539 

326,474,903 

OUTGO 

Ordinary 
Companies 

Industrial 
Companies 

Total 

£ 

£ 

£ 

Claims  ...... 

16,344,325 

3,916,391 

20,260,716 

Cash   Bonuses  and    Keductiou   of 

Premiums          .... 

1,056,684 

1,056,684 

Surrenders 

1,392,743 

50,430 

1,443,173 

Annuities      ..... 

1,941,147 

8,645 

1,949,792 

Commission  ..... 

1,190,644 

2,553,294 

3,743,938 

Expenses  of  Management 

1,951,935 

1,880,101 

3,832,036 

Bad  Debts 

1,354 

480 

1,834 

Decrease  in  value  of  Investments  . 

197,268 

2,596 

199,864 

Interest  on  Capital  and  Dividends 

and  Bonuses  to  Shareholders 

323,362 

534,560 

857,922 

Transfers  to  other  Accounts  . 

263,885 

150,886 

414,271 

Miscellaneous        .... 

15,371 

15,371 

Balance*  at  the  end  of  the  Year    . 

267,358,146 

25,341,156 

292,699,302 

292,036,364 

34,438,539 

326,474,903 

*  This  Balance  includes  the  whole  of  the  Life  and  Annuity  Funds  (£289,136,132), 
and,  in  addition,  the  Capital,  &c.,  of  Companies  whose  business  is  limited  to  Life 
Assurance  only. 
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Summary  of  the  Balance  Sheets  (1903). 


LIABILITIES 

Ordinary 
Companies 

Industrial 
Companies 

Total 

£ 

£ 

£ 

Paid-up  Capital  (including  sundry 

Shareholders'  Balances) 

11,402,841 

1,827,272 

13,230,113 

Life  and  Annuity  Funds 

264,985,953 

24,150,179 

289,136,132 

Fire   Funds  of   Companies  trans- 

acting Life  Business . 

12,862,827 

... 

12,862,827 

Marine  Funds  of  Companies  trans- 

acting Life  Business . 

851,537 

851,537 

Reserve  Funds       .... 

4,354,990 

1,056,818 

5,411,838 

Other  Funds          .... 

2,675,537 

240,4 17 

'  2,915,984 

Profit  and  Loss  Balances 

4,168,389 

8,335 

4,176,724 

Depreciation  and  Investment  Ba- 

lances        ..... 

1,376,284 

1,805 

1,378,080 

Globe  Annuitants  (Liverpool  and 

London)    ..... 

1,654,200 

1,654,200 

Outstanding  Claims 

4,188,754 

9,089 

4,197,843 

Outstanding  Accounts  . 

719,413 

49,100 

768,513 

Temporary  Loans .... 

250,813 

8,754 

259,567 

309,491,538 

27,351,829 

336,843,367 

ASSETS 

Ordinary 
Ctompanies 

Industrial 
Companies 

Total 

' 

£ 

£ 

£ 

Mortgages 

86,132,193 

2,691,017 

88,823,210 

Loans  on  Policies  .... 

14,882,758 

68,990 

14,951,748 

Rates     .... 

27,096,979 

10,065,991 

37,162,970 

British  Government  Securities 

7,708,393 

2,080,034 

9,788,427 

Indian   and  Colonial  Government 

Securities 

19,352,529 

463,722 

19,816,251 

Foreign  Government  Securities 

10,435,709 

376,313 

10,812,022 

Debentures    ..... 

55,746,557 

2,391,425 

58,137,982 

Shares  and  Stocks 

37,975,099 

293,273 

38,268,372 

Companies'  own  Shares 

622,018 

622,018 

Land    and    House    Property   and 

Ground  Rents    .... 

24,473,414 

7,160,739 

31,634,153 

Life  Interests  and  Reversions 

8,388,761 

2,350 

8,391,111 

Loans  on  Personal  Security  . 

1,536,794 

2,687 

1,539,481 

Agents'  Balances  and  Outstanding 

Premiums           .         .          .          .  | 

5,889,988 

677,078 

6,567,066 

Outstanding  Interest     . 

2,869,809 

240,495  : 

3,110.304 

Cash,  Deposits,  Stamps,  &c.  . 

6,048,920 

244,416 

6,293,336 

Customs   Timber   Measuring    Ba- 

lances, &c.          .... 

2,305 

2,305 

Deficiencies,    Establishment     Ex- 

penses, &c.         .... 

329,312 

593,299 

922,611 

309,491,538 

27,351,829 

336,843,367 

1904.] 
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Increase  (  +  )  or  Decrease  ( — )  in  the  Chief  Items  of  this  Year's 
Summary  as  compared  icith  the  corresponding  Items  for  the 
previous  Year. 


Ordinary 

Industrial 

Companies 

Companies 

Income. 

£ 

£ 

Premiums  ....... 

+ 

540,166 

-t- 

654,767 

Consideration  for  Annuities 

-r 

30,526 

— 

*80,629 

Interest  and  Dividends  (less  Tax) 

-r 

332,110 

+ 

63,401 

Xet  Result  of  Realization  and  Re- valuation 

of  Investments 

— 

61,332 

- 

975 

Outgo. 

Claims         ....... 

— 

236,572 

-t- 

177,965 

Annuities    ....... 

-r 

78,312 

— 

*67,719 

Surrenders.         ...... 

+ 

100,733 

+ 

9,322 

Commission         ...... 

+ 

4,264 

+ 

143,928 

Expenses  of  Management    .... 

+ 

54,738 

+ 

154,596 

Liabilities. 

Paid-up  Capital  (including  sundry  Share- 

holders" Balances)        .... 

+ 

90,731 

+ 

49,653 

Life  and  Annuity  Funds     .... 

+ 

9,670,508 

+  2,099,702 

Assets. 

Mortgages  (including  Loans  on  Rates) 

+ 

3,375,642 

+ 

933,097 

Life  Interests  and  Reversions     . 

+ 

271,322 

+ 

334 

Loans  on  Policies        ..... 

+ 

878,931 

+ 

23,625 

British  Government  Securities    . 

-f- 

640,678 

+ 

28,302 

Indian  and  Colonial  Government  Securities 

4- 

216,488 

+ 

197,226 

Foreign  Government  Securities  . 

-f 

121,900 

-t- 

37,869 

Debentures          

+ 

3,74.3,713 

-r 

282,371 

;     Shares  and  Stocks 

+ 

2,225,299 

-1- 

146,611 

Companies'  own  Shares       .... 

— 

4,321 

Land    and    House    Property   and    Ground 

1             Rents ....'... 

+ 

782,937 

-1- 

609,857 

Loans  on  Personal  Security 

1 

+ 

110,075 

" 

6,711 

*  Excluding  the  figures  of  "  Xelson  &  Co."  as  returns  are  not  yet  due. 


NUMBER    OF    COMPANIES. 

The  total  number  of  Companies  appearing  in  the  above  Summary  is  93,  of 
which  73  are  classed  as  Ordinary,  11  as  Industrial,  and  9  appear  in  both 
Classes,  the  Returns  of  these  Companies  showing  the  Ordinary  and  Industrial 
business  separately.  The  accounts  of  the  Empire  Guarantee,  and  Profits  and 
Income  ai-e  included  for  the  first  time. 

During  the  year  five  names  have  been  removed  from  the  Official  List  of 
Companies,  namely.  Bells  Stores  ;  the  deposit  being  returned  as  the  Memorandum 
of  Association  was  altered  to  exclude  Life  Business;  and  the  Imperial ;  Imperial 
Life  ;  National  Guardian  ;  L'niversal ;  their  business  being  transferred.  And 
two  names  have  been  added,  namely,  Consolidated  Assurance  Company,  Limited  ; 
and  the  Hearts  of  Oak  Life  and  General  Assurance  Company,  Limited;  in  which 
cases  the  Board  of  Trade  have  issued  their  Warrant  under  the  provisions  of 
.Section  1  of  "  The  Life  Assurance  Companies  Act,  1872." 

2  p 
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Summary  of  the  Assueances  in  Force,  as  shown  hy  the  last  Returns  of  the  Compani 

ORDINARY   BUSINESS. 


ASSXJEANCES. 
Whole  Term  of  Life 
Limited  number  of 
Premiums   . 


Endowments   . 
Endowment    Assuv 

ances   . 
Joint  Lives 
Last  Survivor 
Contingent 
Issue 
Miscellaneous 


Annuities. 
Immediate 
Deferred 


With  Profits 


No. 


798,648  381,003,959 
50,897,  32,253,711 


849,545  413,257,670 
1,684    430,925 

166,567,167 

;  3,327,061 

683,530 

69,363 

25,250 

1,617,918 


1,005,547 

16,730 

831 

36 

11 

2,660 


1,877,044  585,978,884 


Without  Profits 


No. 


165,645  72,787,502 
11,194  4,866,095 


176,839  77,653,59 
20,311   4,945,797 


66,391 
2,751 
1,094 
4,256 
1,517 


19,882,215 

973,986 

1,481,188 

6,309,104 

5,378,359 


9,754  13,190,561 


282,913  129,814,807 


Total 


964,293 
62,091 


1,020,384 
21,995 

1,071,938 

19,481 

1,952 

4,292 

1,528 

12,414 


453,791,461 
37,119,806 


490,911, 
5,376, 

186,449. 
4,301. 
2,164 
6,378, 
5,403. 
14,808, 


26 
722 

.382 

,04 

,718 

46 

,609 

479 


•2,1.59,057  715,793,691 


36,350|     1,890,991 
14,702:        403,600 


51,052'     2,294,591 


Re-assiu'- 
anpes       ]         Net 

Amount 

Amount    I 


£-  I  £ 

28,363,438'425,428,(l 
2,093,359'  35,026,^ ' 


30. 


456,797 

18,500 

,920,297 
246,231 
385,061 
,451,399 
,630,7341 
,011,038! 


460,454, ) 
5,358,p 

183,529 
4,054, 
1,779, 
4,927 
3,772, 
12,797, 


:^9,1 20,057  676,673  i 


52,971 
22.131 


75,102     2,21919' 


INDUSTRIAL    BUSINESS— (Sickness  and  Friendly  Society  Contracts  not  included). 


With  Profits 

Without  Profits 

Total 

Re-assur- 
ances 

Amount 

\ 

No. 

Amouiit 

No.         •      Amount 

No.         t     Amount 

Ali.    :. 

Assueances. 
Whole  Term  of  Life 
Limited  number  of 
Premiums    . 

Endowments  . 
Endowment    Assur- 
ances . 
Joint  Lives 
Contingent 
Miscellaneous  . 

Annuities. 
Immediate 
Deferred 

252 

16,381 
... 

20,116,979195,807,615 
1,336|           7,999 

20,117,231 
1,336 

£ 
195,823,996 

7,999 

£ 
1,180 

195,8:':  -6 

252 
140 

45 
437 

16,381 
42,475 

2,599 

20,118,315 
1,521,292 

486,339 

391,657 

4 

2 

195,815,614 

14,160,193 

4,822,527 

6,276,510 

1,910 

2,100 

20,118,567 
1,521,432 

486,384 

391,657 

4 

2 

195,831,995 
14,202,668 

4,825,126 

6,276,510 

1,910 

2,100 

1,180 

88 

400 
1,000 

195,6.  ;i  i; 

14,2l':|65 

i 

4,8:>  ■ -^ 
6.27 

61,455 

22,517,609 

221,078,854 

22,518,046 

221,140,309 

2.034 
310 

2,668 

221, !••  ' 

65 
14 

1 

79 

2,344 

I 

'e  figures  are  based  on  Returns  deposited,  for  the  most  part,  during  the  last  five  .V**''  j*!' 
i,  merely  an  approximation  to  the  amount  of  contracts  in  force  at  the  present  time.     ; 
pany,  namely,  the  Northern,  the  amount   of  business  at  a  more   recent  date    '"'■;, 
igures  of  the  Colonial  and  Foreign  Companies  have  been  excluded,  as  their  Returns 


The  above 
are,  therefore 
case  of  one  Com 

included.     The  figures  of  the  Colonial  and  I'oreign  L'ompanie 
separately  show  the  extent  of  business  in  the  United  Kingdom 
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On  the  Valuation  of  TVhole-Life  Industrial  Assurances,  with 
allou-ance  for  Lapses.  By  Thomas  G.  Acklaxd,  F.I. A., 
and  James  Bacon,  F.I.A. 

[Read  before  the  Institute,  28  ilareli  1904.] 

Introduction. 

±HE  subject  of  lapses  or  secessions  has  received  comparatively 
little  attention  from  writers  in  the  Journal  of  the  Institute. 
The  question  of  secessions  in  connection  with  the  valuation  of 
Friendly  Societies  has  been  incidentally  dealt  with  by  Mr.  G.  F. 
Hardy  (vol.  xxvii,  p.  3I2j,  and  Mr.  A.  W.  Watson  (vol.  xxxv, 
p.  313).  Mr.  A.  Hunter,  in  his  paper  on  ''The  effect  of  using 
the  Lapse  Element  in  calculating  Premiums  and  Reserves " 
(vol.  xxxvi,  p.  51),  makes  some  interesting  comparisons  of  policy 
resen'es,  with  and  without  allowance  for  discontinuances,  but 
limits  his  investigations  to  the  first  10  years  of  assurance,  with  a 
rate  of  exit  over  that  period  deduced  from  the  tabulated  H-^  data. 
One  of  the  present  writers  has  also  contributed  to  the  Journal 
(vol.  xxxiii,  p.  164)  an  account  of  the  methods  followed  and 
results  arrived  at  in  the  valuation,  with  and  without  allowance 
for  lapses,  of  Clerks'  Associations  granting  benefits  to  their 
members  during  unemployment,  but  the  results  arrived  at  are, 
of  course,  only  applicable  to  those  particular  Societies. 

There  must  be  a  rich  storehouse  of  information  in  the 
notebooks  and  reports  of  those  Actuaries  who  have,  from  time  to 
time,  made  investigations  of  the  experience,  as  to  secessions,  of 
Friendly  Societies,  "Workmen's  Benefit  Societies,  or  the 
Superannuation  Funds  of  large  Institutions,  such  as  Banks  and 
Railway  Companies,  and  who  have  conducted  valuations  of  such 
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Societies  or  Funds  with  allowance  for  secessions.  A  notable 
instance  was  the  investigation  by  Dr.  Sprague  of  the  Royal 
Liver  Friendly  Society,  with  allowance  for  secessions,  the  scale 
adopted  being  given  in  J.I. A.,  vol.  xxvii,  p.  317.  The  results  of 
these  investigations  are,  however,  seldom  published,  and,  being 
confidential  in  their  nature,  are  not  usually  available  for  the 
benefit  of  the  profession  generally,  and,  when  so  available,  it  is 
frequently  found  that  the  experience  of  any  particular  Benefit 
Society  is  quite  sui  generis,  and  not  applicable  to  the  case  of 
another  Society  differently  constituted,  or  even  necessarily  to  one 
whose  benefits  and  membership  seem  to  be  similar  in  character. 

As  regards  the  rate  of  lapse  experienced  by  Life  Assurance 
Companies,  Ordinary  or  Lidustrial,  the  pages  of  the  Journal 
contain,  apart  from  the  paper  by  Mr.  A.  Hunter  above  referred 
to,  little  or  nothing  to  reward  the  search  of  students.  The 
element  of  lapse  must,  however,  be  an  important  factor  in  some 
of  these  Institutions.  Li  the  case  of  many  of  the  old-established 
and  conservative  Companies,  the  rate  of  lapse  is  no  doubt 
inconsiderable.  With  the  more  progressive  Companies,  however, 
where  a  large  new  business  is  to  some  extent  obtained  under 
pressure,  with  a  correspondingly  heavy  list  of  "non-renewals", 
the  rate  of  lapse  must  be  an  important  factor,  demanding  due 
consideration  in  investigations  as  to  mortality  and  expenditure, 
and  also,  as  we  would  submit,  not  altogether  to  be  ignored  in  the 
determination  of  valuation  reserves.  In  the  case  of  the  Industrial 
Companies,  granting,  without  medical  examination,  small  sums 
assured,  mainly  to  working  men  and  women,  forming  the  general 
mass  of  the  population,  in  consideration  of  weekly  premiums  of  a  few 
pence  only,  the  rate  of  lapse  is  known  to  be  very  high,  especially 
in  the  early  years  of  assurance.  This  will  perhaps  be  sufiiciently 
demonstrated  by  reference  to  the  Table  given  by  Mr.  C.  H. 
E.  Ilea,  in  his  paper  entitled  "Some  Observations  on  Industrial 
Assurance  ^^  (/.  J.^.,  vol.  xxxiv,  p.  107).  The  summary  statement 
as  to  Industrial  Assurance  Companies  given  in  the  Board  of 
Trade  Returns  for  1902  also  shows  that,  Avhilst  the  total  premium 
income  was  ,£9,611,129,  the  increase  for  the  year  was  only 
£315,082,  or  slightly  over  3j  per-cent  on  the  premium  income. 
This  indicates  a  heavy  rate  of  secession,  having  regard  to  the 
considerable  amount  of  new  business  known  to  be  transacted. 

Confining  our  attention,  in  the  present  paper,  to  the  case  of 
an  Industrial  Assurance  Office,  we  would  submit  that  it  is 
unscientific  for  the  Actuary  to  ignore,  in   his  valuation  of  the 
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prospective  assets  and  liabilities,  an  element  so  important  as  that 
of  lapse,  the  operation  of  which  cannot  but  materially  affect  the 
actual  value  of  those  assets  and  liabilities.  If,  for  example,  it  is 
practically  a  known  fact  that,  in  a  particular  Company,  out  of 
100  existing  policies,  not  more  than  30  will  be  regularly  renewed 
and  mature  for  payment  at  death,  whilst,  in  respect  of  the  other 
70  policies,  the  premiums  will  cease  by  lapse  after  different 
durations,  and  the  liabilities  will  be  reduced  to  a  comparatively 
small  surrender  allowance  on  lapse  (where  such  allowance  is 
applicable) ;  then  it  appears  to  us  that  the  calculation  of  valuation 
reserves,  altogether  without  allowance  for  lapses,  cannot  be 
regarded  as  satisfactory,  or  as  accurately  representing,  in  any  real 
sense,  the  liabilities  of  the  Office.  It  will  be  seen,  on  reference 
to  the  tables  appended  to  this  paper,  that  the  rate  of  lapse 
experienced,  even  on  the  most  favourable  assumptions,  is,  in  the 
early  years  of  assurance,  largely  in  excess  of  the  rate  of  mortality; 
and  we  would  suggest  that  a  valuation  which,  whilst  making 
scientific  and  exact  allowance  for  the  minor  element  of  decrement 
(that  of  mortality),  ignores  the  major  element  of  decrement  (that 
of  lapse),  cannot  be  considered  as  a  true  measure  of  the  liability 
of  a  Company,  especially  where  a  heavy  rate  of  lapse  is 
experienced. 

It  is  no  doubt  the  case  that  the  rate  of  lapse  is  more  or  less 
fluctuating,  and  liable  to  sudden  and  incalculable  changes,  both 
in  incidence  and  amount ;  whilst  the  rate  of  mortality  is,  on  the 
whole,  likely  to  be  more  steady,  and  with  less  material  departures 
from  the  rate  assumed.  But  we  consider  that  this  fact  does  not 
supply  a  justification  for  the  exclusion  of  the  one  element,  and 
the  inclusion  of  the  other,  in  the  calculation  of  valuation  reserves; 
and  that,  in  an  Industrial  Assurance  Company  whose  operations 
are  widespread,  and  extending  over  a  number  of  years,  it  is  quite 
possible  to  deduce  from  the  experience  of  the  Company  rates  of 
lapse  at  different  ages  and  durations,  which  shall  form  a 
trustworthy  basis  as  to  the  rates  which  may  confidently  be 
expected  in  the  future  experience  of  the  Company,  and  may 
therefore  properly  be  included  in  the  valuation  bases  and 
estimates.   \ 

It  does  not  by  any  means  necessarily  follow  that  such 
inclusion  of  the  element  of  lapse  will,  in  a  particular  case,  increase 
or  diminish  the  valuation  reserves ;  and  we  know  of  no  method 
by  which  it  can  be  mathematically  proved  that,  even  on  a  net 
premium  valuation    basis,  the    effect  will    on    the  whole    be  to 
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increase  or  decrease  tlie  net  liability,*  the  variation  in  which  will 
be  materially  affected  by  the  incidence  of  mortality  and  lapse, 
and  the  scale  of  surrender  allowances  adopted.  But,  whether  the 
reserves  be  increased  or  diminished  by  the  introduction  of  a  lapse 
rate,  we  would  submit  that  only  upon  these  lines  can  the  true 
liability  of  the  Company  be  determined.  In  certain  cases,  also, 
it  appears  to  us  most  desirable  to  adopt  this  (as  we  think)  more 
scientific  basis,  as,  for  example,  where  it  is  proposed  to  transfer 
the  business  of  an  existing  Company  to  another  Company;  or, 
where,  from  the  acceptance  of  insufficient  premium-rates,  or  from 
depreciation  of  assets,  wasteful  expenditure,  or  losses  arising  from 
other  causes,  it  is  desirable  to  review  the  position  of  the  Company 
from  the  point  of  view  of  solvency,  and  to  apply  a  true  measure 
of  its  liabilities. 

In  this  connection  there  is  also  to  be  considered  the  great 
diversity  of  practice  obtaining  in  the  actual  valuations  of  the 
■whole  life  assurances  of  the  leading  Industrial  Offices,  as  shown 
in  the  following  statement,  the  particulars  included  in  which  are 
taken  from  the  Blue  Books  up  to  and  including  1902  : — 

Office  No.  Valuation  Basis. 

(1)   Net  premium  reserves. 
+  (2)   Policies  under  5  years'  duration — no  reserves. 

„       over  ,,  .,        — net     premium     at 

age  (a? +  5). 

(3)  The  premiums  valued  were  the  office  premiums,  less 

30  per-cent. 

(4)  Policies  over  30  years'  duration — net  reserves  at  true 

entry  ages. 

Policies    between    15    and    30    years'    duration — net 
premium  at  age  [x  +  o). 

Policies  under   15  years'  duration — 35  per  cent,  off 
office  premiums. 
=  (5)  Net  premium  reserves. 
+   (6)  Policies  under  5  years'  duration — no  reserves. 

„       over         ,,  „        — net     premium      at 

age  {x  +  o). 

This  statement  appears  to  indicate  the  apparent  unsuitability,  to 
the  case  of  Industrial  Offices,  of   the    methods    adopted  in  the 

*  The  difficulty  of  a  mathematical  proof  is,  as  will  be  readily  seen,  increased 
by  the  fact  that  the  usual  relation  does  not  hold  between  the  annuity-value  "'<*<7z, 
with  allowance  for  lapse  and  mortality,  and  the  single  premium  for  the  assurance 
payable  on  death  (with  allowance  for  lapses)  <^<"''A*. 
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valuation  of  Companies  doing  ordinary  business,  and  the 
desirability  of  some  generally  approved  method,  which  shall  have 
a  close  regard  to  the  practical  conditions  upon  which  industrial 
business  is  conducted,/ 

No  doubt  the  introduction  of  an  assumed  lapse  rate,  based 
upon  the  Company's  experience,  is  a  delicate  task,  and  one 
requiring  the  exercise  of  due  judgment  and  caution  on  the  part 
of  the  Actuary,  especially  where  a  valuation  is  made  with 
a  view  to  the  ascertainment  of  surplus.  And  this  is  more 
particularly  the  case,  where  it  is  proposed  to  recommend  a  scale 
of  office  premiums  for  adoption,  with  allowance  for  lapses,  as  it 
is  then  evidently  of  the  first  importance  that  the  rates  should  be 
such  as  shall  not  involve  the  Company  in  loss.  The  difficulty, 
and  the  need  of  caution,  are  still  further  accentuated,  where  it  is 
desired  to  compute  a  scale  of  office  premiums  for  an  Industrial 
Office  newly  established,  and  where  there  can,  in  the  nature  of 
things,  be  no  available  experience  as  to  lapses  of  the  particular 
Office. 

The  object  of  the  present  contribution,  is,  then  (a)  to  deduce, 
from  the  available  experience  of  an  Industrial  Office,  rates  of  lapse, 
at  different  entry  ages  and  durations  ;  (6)  to  show  the  methods  by 
which  valuation  factors,  including  the  element  of  lapse,  may  be 
computed,  to  be  employed  in  the  valuation  of  the  assets  and 
liabilities;  (c)  to  apply  these  factors  in  the  valuation  of  certain 
illustrative  office  data,  upon  diflFerent  assumptions  as  to  (i)  the 
rate  of  interest,  (ii)  the  rate  of  lapse,  (iii)  the  provision  of  a 
margin  for  future  expenses ;  {d)  to  compare  the  results  of  such 
valuations,  and  discuss  their  general  bearing  on  the  subject. 

Investigation  of  the  Rate  of  Lapse. 

There  is  no  great  difficulty  in  deducing  the  rates  of  lapse 
experienced  by  an  Industrial  Assurance  Company  in  a  particular 
year,  or  over  any  convenient  period,  with  discrimination  of  the 
entry  ages  of  the  lives,  and  the  durations  of  the  assurances. 
The  data  requii*ed  would  include :  (a)  cases  existing  at  the 
commencement  of  the  period,  scheduled  according  to  entry  ages 
and  durations ;  {b)  cases  entering  during  the  period,  scheduled 
according  to  entry  ages,  and  dates  of  entry ;  (c)  cases  passing 
out  of  observation,  whether  by  death,  suri*ender,  or  lapse,  during 
the  period,  scheduled  according  to  entry  ages,  durations,  and 
modes  of  exit.  In  some  cases,  cards  are  doubtless  already 
employed    by    the    Offices    for    recording    the    policy    data    lor 
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valuation,  or  for  investigations  of  the  mortality  experienced  by 
the  lives  ;  and  these  cards  would  furnish  the  necessary  material 
for  the  investigation  of  the  lapse-rates  experienced.  Where  such 
records  are  not  available,  the  valuation  schedules  will  usually 
conveniently  supply  the  data  under  (a)  above  ;  but,  in  that  case, 
consideration  must  be  given  to  the  fact  that  the  cases  are 
scheduled  at  a  fixed  date  (usually  the  end  of  a  calendar  year) 
and  not  according  to  policy  years.  Some  of  the  Industrial 
Offices,  no  doubt,  make  an  investigation  of  their  lapse-rate 
experienced,  as  part  of  the  regular  office  routine,  either 
periodically,  or  by  a  continuous  record  of  the  data  necessary  for 
deducing  the  desired  results. 

In  the  case  of  the  experience  here  dealt  with,  there  were  no 
ready  means  of  independently  deducing,  without  considerable 
labour,  and  disturbance  of  the  work  of  the  Office,  the  rates  of 
lapse  experienced;  and  the  method  most  readily  available  was 
found  to  be  by  comparison  of  the  preliminary  valuation  schedules. 
Annual  valuations  had  been  made  for  some  years  past,  the  data 
for  which  had  been  recorded  upon  sheets  of  a  uniform  pattern. 
By  comparison  of  the  data  entered  on  these  sheets  for  successive 
annual  valuations,  as  explained  below,  I'ates  of  exit  were  deduced, 
appropriate  to  particular  entry  ages  and  durations.  The  process 
will  be  clearly  followed  by  setting  out  the  type  of  schedule 
employed  in  the  valuations  : 

Whole-Life  Assttrances. 
Valuation  1900.  Present  A^e  38. 
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Valuation  1901.  Present  A?e  39. 


Year  of             Age  at 
BntiT              Entry 

Number  of             Sums 
Policies             Assured 

Office                    Net 
Premiums      '      Premiums 

1897 
1&9S 
1899 
1900 
1901 

... 

... 

35 
36 
37 
38 
39 

4l£ 

( 

Totak 

1 

• 

i 

Here   it    is    evident    that    the    cases    entered    in    the    1901 

schedules,  in  respect  of  any  specified  year  of  entry  and  age  at 

entry,  are  the  survivors  of  those  entered,  under  the  same  year  and 

entry  age,  in  the  1900  schedules,  after  allowing  for  the  operation 

of  mortality   and  lapse    (including   surrender)   during  the  year 

1901.     Thus  there  were,  at  attained  age  38,  at  the  1900  valuation, 

462  policies    effected    in    the  year  1897,  at    entry  age  35.     At 

the   1901  valuation,  these  identical  cases  had  been  reduced,  by 

the  operation  of  mortality  and  lapse   during   the  year  1901,  to 

413  policies.      The  annual  probability  of  surviving  death  and 

lapse  at  attained  age  38,  in  respect  of  lives  aged  35  at  entry,  was 

413 
thus  equal  to  -rw^  =  "894 ;  and  the  combined  rate  of  exit  would 
4o2 

be  the  complement  of  this  value,  or  '106.     Comparing,  similarly, 

the  valuation  schedules  at  present  ages  38  and  39,  in  respect  of 

the  valuations  of  1897  and  1898,  1898  and  1899,  and  1899  and 

1900,  values  were  deduced,  for  the  rate  of  exit,  of  cases  entering  at 

age  35,  of  '112,  "103,  and  '100  respectively.     The  average  of  the 

four  values  thus  deduced,  or  "105,   was   then    adopted   as   the 

unadjusted  rate  of  exit  from  mortality  and  lapse  combined,  at 

attained  age  38,  in  respect  of  lives  entering  at  age  35. 

These   processes    were    gone   through    in    respect    of    cases 

entering    at   ages    1,    5,    10,    15     .     .     .     .     70,   75,   and    the 
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combiued  rates  of  exit  were  deduced,  at  each  of  these  entry  ages, 
in  respect  of  each  separate  year  of  duration  passed  through. 
It  will  be  observed  that  these  rates  are  in  respect  of  calendar 
years  of  duration.  Thus,  for  cases  entering  at  age  35,  the 
rates  are  in  respect  of  the  first,  second,  third,  &c.,  years  of 
duration,  reckoned  from  the  end  of  the  calendar  year  of  entry. 
These  rates,  not  being  deduced  from  observations  according  to 
policy-years,  are  thus  not  applicable  for  the  calculation  of  net 
premiums ;  but  it  is  submitted  that,  as  the  data  from  which  they 
are  taken  are  precisely  under  the  conditions,  as  to  entry  and 
duration,  usually  obtaining  in  a  valuation,  the  rates  thus  obtained 
may  appropriately  and  correctly  be  employed  in  the  calculation 
of  the  factors  (at  ages  attained)  to  be  employed  in  the 
valuation  of  the  assurances,  as  at  the  expiration  of  a  calendar 
year. 

The  rates  deduced  as  above,  including  as  they  do  the 
combined  operation  of  mortality  and  secession,  are  appropriate 
(subject  to  graduation)  for  the  calculation  of  the  annuity, 
payable  until  death  or  lapse,  to  be  employed  in  the  valuation  of 
the  office  or  net  premiums.  In  the  calculation  of  the  factors 
for  the  valuation  of  the  sum  assured  (payable  at  death  only), 
and  of  the  surrender  value  (payable  at  lapse  only),  it  is, 
however,  necessary  to  separate  the  combined  rates  into  their 
constituent  parts,  so  as  to  ascertain  the  lapse  rate,  and  the 
mortality  rate,  separately.  This  was  effected  by  dividing  the 
combined  probability  of  surviving  death  and  lapse  at  age  [x-\-t), 
by  px+t}  the  probability  of  surviving  death  only,  in  order  to 
obtain  separately  the  probability  of  surviving  lapse  only.  The 
mortality  table  employed  was  the  English  Life  Table  No.  3 
(j\Iales),  and,  where  the  mortality  shown  by  the  table  used 
does  not  greatly  differ  from  that  experienced  amongst  the 
industrial  assured  lives,  the  method  indicated  will,  we  think,  give 
a  sufficiently  correct  indication  of  the  ungraduated  rate  of  lapse 
experienced  at  different  entry  ages  and  durations;  although  it 
would  no  doubt  be  more  satisfactory  to  investigate  the  rate  of 
lapse  separately,  rather  than  the  rate  of  exit. 

By  the  above  method,  the  rates  of  lapse  appropriate  for  the 
calculation  of  the  valuation  factors  were  deduced  for  every 
fifth  age  at  entry,  and  for  each  successive  year  of  duration, 
reckoned  from  the  end  of  the  calendar  year  of  entry.  The 
rates  were  then  plotted  out  graphically,  and  roughly  adjusted 
so   as  to    exhibit,  without    material    departure    from    the  rates 
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experienced;  a  fairly  smooth  progression,  when  traced  from  a 
given  entry  age  througli  successive  years  of  duration,  and  also 
when  compared,  in  respect  of  different  entry  ages,  at  the  same 
point  of  duration.  The  resulting  graduated  rates  are  shown  in 
detail  in  the  columns  marked  /3  in  Table  I,  and  are  graphically 
set  out  in  the  Diagram,  page  569. 

The  next  step  was  to  deduce  the  graduated  rates  of  lapse,  as 
arising  in  successive  policy  years,  which  were  required  for  the 
calculation  of  the  net  premiums  to  be  employed  in  the  valuation. 
These  rates  were  obtained  from  those  tabulated  for  calendar  years 
as  above,  by  observing,  in  the  Diagram  (which  was  originally 
on  a  much  larger  scale),  where  the  curve,  in  respect  of  a  given 
entry  age,  crossed  the  central  ordinate  in  each  calendar  year 
of  dui'ation.  This  was  of  course  equivalent  to  a  rough  method 
of  interpolation,  and  after  the  first  few  years  of  duration  did 
not  diflfer  greatly  from  the  arithmetic  mean  of  the  values  in 
respect  of  calendar  years. 

For  the  first  year  of  assurance  (dating  from  entry)  the 
available  data  furnished  no  information  as  to  the  rate  of  lapse 
experienced  in  the  calendar  year  of  entry ;  and  the  method 
adopted  was  to  trace  the  curve,  showing  the  rate,  back  to  the 
assumed  date  of  entry,  in  such  a  way  as  to  preserve  the  smoothness, 
and  to  follow  the  general  contour,  of  the  curve.  The  transition 
from  the  end  of  the  calendar  year  of  entry  to  the  assumed  date  of 
entry  is  shown  by  the  dotted  lines  in  the  Diagram.  In  thus 
tracing  the  curve  back  to  an  assumed  origin,  and  also  in 
determining  the  rate  of  lapse  in  the  first  two  or  three  policy 
years,  some  allowance  was  made  for  the  known  tendency  of  the 
cases  entering  to  preponderate  in  the  second  half  of  the  calendar 
year  of  entry.  The  rates  for  durations  exceeding  35,  at  all  entry 
ages,  and,  in  respect  of  entry  age  80,  for  all  durations,  were 
arbitrarily  deduced,  so  as  to  be  generally  consistent  with  those 
observed,  at  similar  ages  attained,  at  other  entry  ages  and 
durations. 

The  graduated  rates  of  lapse,  as  thus  determined  in  policy 
years,  are  set  out  in  the  columns  marked  a.  Table  I,  for  the  selected 
central  entry  ages,  and  successive  years  of  duration.  At  each 
entry  age  above  1,  the  rates  of  lapse  in  columns  a  and  j3  are 
separately  tabulated  for  durations  varying  from  9  to  25  years, 
after  which  they  merge  in  the  ultimate  table  given,  under  ages 
attained  (up  to  age  89),  in  respect  of  age  at  entry  1.  The 
points  of  junction  were  deduced  by  observing  the  attained  ages 
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at  which  the  rates,  in  respect  of  each  separate  entry  age,  tended 
to  coincide. 

The  importance  of  the  element  of  lapse  is  shown  by  the 
magnitude  of  the  rates  experienced,  which  are  very  high  in  the 
first  year  of  assurance,  and  rapidly  diminish  with  increasing 
duration.  The  rate  experienced  at  a  particular  duration  also 
shows  a  decided  tendency,  after  a  material  rise  from  age  at  entry 
1  to  age  at  entry  5,  to  fall  as  the  entry  age  increases.  After 
attained  age  89,  the  rate  observed  was  so  insignificant  that  we 
thought  it  might  be  ignored,  and  at  higher  ages,  mortality  only 
is  therefore  in  operation.  It  wall  be  borne  in  mind  that  the 
rates  of  lapse  adopted  were  deduced,  as  above  stated,  from  the 
experience  of  a  single  Industrial  Assurance  Company,  over  a 
series  of  years ;  and  w'e  do  not  put  them  forward  as  at  all 
necessarily  representing  the  rates  obtaining  in  such  Offices 
generally.  It  will,  however,  be  seen,  on  reference  to  the  table 
given  in  Mr.  Rea's  paper  previously  referred  to  {J.I.A.,  vol.  xxxiv, 
p.  107),  that,  within  the  limits  of  that  table,  the  general  features 
and  incidence  of  the  rate  of  exit  are  not  very  dissimilar  from 
the  lapse  rates  given  in  Table  I ;  and  that,  at  the  older  attained 
ages,  the  rates  deduced  by  Mr.  Rea  would,  after  eliminating 
mortality,  give  rates  of  lapse  materially  heavier  than  those  now 
submitted. 

Valuation  Factors. 

Let  ^^''^4.,  ^^''^D^.,  ^"^'Na-,  and  ^''^a^  represent  the  numbers  living, 
and  the  commutation  columns  and  annuity-values,  where  the 
combined  operations  of  mortality  and  lapse  are  in  force  ;  let  ^4 
represent  the  numbers  living  where  lapse  only  is  in  operation,  and 
Ix  the  numbers  living  where  death  only  is  in  operation.  Also,  let 
'^^"'•Cx,  ''^^^Mj,  and  '^^"'Aj;,  represent  the  commutation  columns, 
and  single  premiums,  for  assurances  payable  at  death,  w'here  the 
mortality  table  is  also  subject  to  the  operation  of  lapse ;  and  let 
w(d)Q_^^  w(d)j\/[^.^  and  "'^'  Rj;,  represent  the  commutation  columns, 
for  assurances  payable  in  the  event  of  lapse  only,  where  the  table 
is  also  subject  to  the  operations  of  mortality.  Also,  let  (x-\-n)  be 
the  age  at  which  the  rate  of  lapse  disappears. 

We  then  have  the  following  relations : 

Combined  Mortality  and  Lapse — 

For  ages  above  {x  +  n—\)  the  element  of  lapse  disappears,  and 

-^D,+,     =D,+, (1) 
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In  respect  of  all  ages  up  to  {.v  +  n—1)  inclusive  : 

ted  J) 
''^Px+n-l 

lodj)  wl  icl 

^x  +  n-\—    _  X      ,,.  — -L'x+n-i     -^y- 

'/'jr  +  w-l  *a;  +  K  i^x  +  n 

wdTi  ,         w7  tc/ 

wdT\  —    _-'-'•» +J»-'    V       'x  +  M-2_TA  «x  +  «-2 

-L'a-+n-2—    -  ^     X       .  —Ux^n-2      ^j 

and,  generally, 

to  I 

^"'O.        -D.x^ (2) 

«^rfN^        ='"/D,.+i  +  ^'''D^+2  + (3) 

"^-         —  ivdD \M 

wdT.  —  icdf,    _i_  1  _       ^-g^" 

ti(lT\         wdj\ 

=  '"'ox+i-  2^^-^j^^-        approximately ;  (o) 

where  ""^^x  represents  tlie  force  of  exit  at  age  x,  which  is  equal 
to  the  sum  of  the  forces  of  mortality  and  withdrawal. 

Mortality  only,  with  allowance  for  Lapse — 
Similarly, 

y  Wf,     \       Wj 

""'C.       =C/1-  1')     '-^ (6) 

'^'"Cj,.        ='^"'Ca.(l  +  i)i  approximately  ;       ....     (7) 
d'^^^Vi^        =z^«-C^.  +  ''^^-C,+i+ (8) 

d  w  '\/I 
^^  wdj)^ {^) 

Lapse  only,  with  allowance  for  Mortality — 

«^d)^l^         =^''-dMj.—d'^^^ (10) 

where  «"^M^       =(tJ.«'^N^._,-^^''^N:,)(l +  2)4  approximately;  (11) 

to<.d)^^        =^od;M^.  +  v>■d'M^^^^ (22) 
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Then  we  have,  for  the  value,  at  entry  age  x,  of  an  allowance 
on  lapse  of  1  per  annum  (with  proportionate  allowance  to  date  of 
lapse)  reckoned  from  the  commencement,  but  not  to  take  effect 
until  after  the  expiration  of  5  yeai's  from  entry  : 

■^.'■(iA),.=""^-'-';t4^""^"-' (13) 

For  the  value,  at  attained  age  (x  +  t),oi  such  a  future  allowance, 
it  being  assumed  that  {t  +  \)  years  have  elapsed  since  entry,  we 
have,  where  t  is  not  >5, 

''  ^'  (IA)u]-f.  =  ^^5^—^^^  approximately .     (14) 
and  where  t  is  not  <  5, 

-^'(IA)„«=  -^iff'-^!^' (15) 

Net  Premiums — 


,,a  ^'■^'Mm+  ('''^^'Rm+5  +  4.5'^'^^Mm+5)  X  .25?^ 


(16) 


where  P  =  the  office  annual  premium  for  1  assured  at  death,  and 
the  allowance  on  lapse  is  equal  to  25  per-cent  of  the  premiums  paid. 

The  valuation  factors  computed  comprise  [a)  the  single 
premium,  *«'>A|;a;]+i,  for  the  valuation,  by  formula  (9),  of 
the  sums  payable  immediately  on  death;  (b)  the  single  premium, 
""^(IA)[^.]+;,  for  the  valuation,  by  formulas  (14)  and  (15), 
of  the  allowance  payable  immediately  on  lapse ;  (c)  the 
continuous  annuity,  ^"'or^j+f,  for  the  valuation,  by  formula  (5), 
of  the  office  and  net  premiums.  These  were  each  computed, 
at  3  per-cent  interest,  for  entry  ages  [.r]  =  l,  5,  10,  15  .  .  . 
70,  75,  80,  and,  in  respect  of  each  entry  age,  for  each  curtate 
duration  (/),  until  merged  in  the  ultimate  Table  ;  the 
rates  of  lapse  employed  being  those  headed  ^  in  Table  I. 
Specimen  values  of  the  valuation  factors  {a)  and  (c)  above  are 
given,  in  Table  II,  for  each  year  of  duration,  at  the  selected 
entry  ages  1,  5,  15,  25,  35,  45,  55,  65  and  75,  those  at 
intermediate  ages  being  omitted  for  economy  of  space.  In 
Table  IV  are  given,  at  the  above  entry  ages,  and  for  all  durations 
over  which  the  data  for  valuation  extended,  the  values  of  factor  {h). 

In  Tables  III  and  V  are  given  similar  valuation  factors, 
computed  at  3  per-cent  interest,  and  based  throughout  upon  rates 
of  lapse  one-half  of  those  specified  in  Tables  II  and  IV. 

Net  Premiums  were  computed,  by  formula   (16),  upon    the 
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basis  of  the  full  rates  of  lapse  marked  a  in  Table  I,  and  also 
upon  the  basis  of  one-half  of  those  rates  throughout,  for  entry 
ages  Ij  5,  10  .  .  .  70,  75  and  80.  The  net  premiums  are  set  out  in 
Table  XVII,  computed  at  3  per-cent  on  the  basis  of  the  full  and 
half  lapse  rates ;  and  also  those  computed  at  3  and  4  per-cent, 
without  allowance  for  lapse. 

In  computing  the  continuous  annuities  at  each  entry  age  for 
duration  0,  the  approximation  to  the  value  of  (""^'/ij^  +  S),  as  given 
in  formula  (5),  could  not  be  directly  arrived  at;  but  was  deduced 
by  fourth  differences  from  the  values  as  computed  at  higher 
durations.  This  approximation  was  felt  to  be  only  a  rough  one; 
but  time  did  not  permit  of  any  extended  study  of  the  question, 
with  a  view  to  obtaining  a  more  satisfactory  solution. 

The  net  premiums  were  calculated  at  the  oflBce  ages  at  entry, 
which,  although  not  theoretically  correct,  is  in  accordance  with 
the  usual  practice.  The  age  at  entry  is  thus  slightly  over-estimated, 
but  the  resulting  effect  on  the  premium  rate  must  be  insignificant, 
excepting,  perhaps,  at  ofiBce  age  1,  where  the  mortality  is 
exceptionally  heavy,  although  it  must  be  borne  in  mind  that 
at  this  particular  age,  the  sum  assured  is  at  a  minimum. 

In  computing  the  net  premiums  at  central  entry  ages  1,  5, 
and  10,  formula  (16)  was  suitably  modified,  so  as  to  provide  for 
the  reduced  sum  assured  paid  on  the  death  of  children  under  10 
years  of  age;  and  formula  (9)  was  similarly  modified,  in  computing 
the  single  premiums  for  valuation  purposes.  The  scale  actually 
adopted  was  that  employed  with  practical  uniformity  by  all  the 
Industrial  Offices,  and  was  as  follows  at  entry  ages  1,  5,  and  10  : 


Age  at  Estey 

Duration 
of  Assurance 

1 

5 

10 

£    s. 

£    s. 

£ 

First  3  montlis 

nil 

nil 

nil 

3-6       „ 

1  10 

2  10 

5 

6-12       „ 

2  10 

4  10 

5 

1-  2   years 

3     0 

5     0 

10 

2-  3       „ 

3  10 

6     0 

10 

3-4       „ 

4     0 

7     0 

10 

4-5 

4  10 

8     0 

10 

5-6       „ 

5     0 

9     0 

10 

6-7       „ 

6     0 

10     0 

10 

7-  8       „ 

7     0 

10     0 

10 

8-9       „ 

8     0 

10    0 

10 

9-10       „ 

9     0 

10     0 

10 

10  years  and  after 

10     0 

10     0 

10 
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In  the  practical  application  of  formulas  (9)  and  (16),  no 
allowance  was  made  for  the  fact  that  the  full  sum  assured  is  not 
paid  (except  in  cases  of  fatal  accident)  where  death  occurs  during 
the  hrst  year.  The  usual  practice  appears  to  be :  one-fourth  of 
the  sum  assured,  if  death  occur  in  the  first  six  months ;  one-half, 
between  six  and  twelve  months  ;  and  the  full  sum  assured,  after 
twelve  months. 

Valuation  Data. 

It  was  thought  desirable  to  test  the  effect  of  a  valuation  with 
allowance  for  lapse,  by  practical  application  to  a  body  of 
illustrative  data,  in  which  the  distribution  of  the  business  at 
different  entry  ages  and  durations  should  not  greatly  differ  from 
that  obtaining  in  some  of  the  existing  Industrial  Assurance 
Companies.  For  the  purpose  of  constructing  the  data,  we  had 
the  advantage  of  access  to  the  detailed  valuation  sheets  of  two 
Industrial  Offices,  each  established  in  Great  Britain  more  than  30 
years  ago,  whose  combined  whole-life  business,  existing  at  the  last 
valuation  date,  comprised  sums  assured  of  j612,260,681,  at 
aggregate  office  premiums  of  £695,351  "5  per  annum.  The  sums 
assured,  and  the  office  annual  premiums,  in  the  whole-life  class, 
were  entered  on  valuation  sheets  of  the  form  already  referred  to 
on  pp.  544,  545,  so  that  the  facts,  in  respect  of  each  entry  age  and 
curtate  duration,  were  at  once  available  for  combination  from 
the  valuation  sheets  of  the  two  Offices.  The  combined  data  were 
scheduled  so  as  to  bring  together  cases  existing,  after  the  same 
curtate  duration,  in  respect  of  consecutive  entry  ages.  Thus,  the 
combined  sums  assured  and  office  premiums  for  "curtate  duration  0  " 
were  set  out  on  one  sheet,  in  respect  of  entry  ages  1,  2,  3,  &c., 
up  to  the  highest  entry  age ;  the  combined  data  for  curtate 
duration  1  were  similarly  entered  on  another  sheet,  at  successive 
entry  ages  ;  and  so  on  to  the  highest  observed  duration,  of  36 
years.  The  sums  assured  and  office  premiums,  thus  entered, 
were  then  summed  on  each  sheet  so  as  to  bring  together  the  data, 
for  a  given  duration,  in  respect  of  the  consecutive  entry  ages 
(1,  2),  (3,  4,  5,  6,  7),  (8,  9,  10,  11,  12)  .  .  .  (78,  79,  80,  81,  82). 
The  cases  of  infancy  entering  at  office  ages  1  and  2,  were 
separately  grouped,  and  the  data  at  all  other  entry  ages  were  thus 
combined  in  quinary  groups,  of  which  the  central  age  was  always 
a  multiple  of  5.  In  Table  YI  appended,  are  given  at  each  group 
of  entry  ages  the  combined  data  as  thus  scheduled,  the  details 
being  given  in  respect  of  each  of  the  first  15  years  of  duration,  after 
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which  they  are  combiued  iu  quinary  groups  of  duration  for 
economy  of  space. 

In  order  to  eliminate  any  material  error  arising  from  the 
valuation  of  cases,  having  a  given  curtate  duration,  at  every  fifth 
entry  age,  instead  of  at  the  individual  entry  ages,  a  modification 
of  the  grouping  of  the  data  was  adopted,  which  should  now  be 
explained.  Let  the  sums  assured,  scheduled  for  valuation  as  above, 
in  respect  of  a  particular  curtate  duration,  at  the  successive  entry 
ages  {x—2),  {x—1),  a;,  (a'+l),  and  (a,'  +  2),  be  represented  by 
(S  +  A),  (S  +  B),  S,  (S  +  B  +  C),  and  (S  +  A  +  D)  respectively. 
Omitting  for  the  moment  the  excess  quantities  C  and  D  (which 
may  be  positive  or  negative  in  sign)  arising  at  ages  {■x+1)  and 
{x  +  2),  it  is  evident  that  the  remaining  sums  (S  +  A),  (S  +  B),  S, 
(S  +  B)  and  (S  +  A)  may  be  grouped,  and  valued  by  the  factor 
appropriate  to  the  central  age  x,  without  material  error;  the 
assumption  made  in  such  grouped  valuation  being  that  the  factors 
at  the  successive  ages  {x  —  2),  (^  —  1),  x,  (^+1)  and  {x  +  2)  varj- 
by  constant  first  differences.  As  regards  the  excess  sum  C, 
arising  at  age  {x  +  1),  the  appropriate  factor,  upon  the  same 
assumption  of  constant  first  differences,  is 

A.  +  i(A,^3-A,)=i(A.^3  +  4A,)  ; 

whilst  for  the  excess  sum  D,  arising  at  age  (a:  +  2),the  appropriate 
factor  would  similarly  be 

A.  +  |(-W-A,)  =  H2A.+5  +  3A,). 

If,  therefore,  one-fifth  of  the  excess  quantity  C,  and  two-fifths  of 
the  excess  quantity  D,  be  transferred,  from  the  group  with  central 
age  x,  to  the  group  with  central  age  {x  +  o),  these  amounts  will 
also  be  valued  correctly,  upon  the  assumption  made. 

If  the  signs  of  the  quantities  C  and  D  are  negative,  that  is, 
if  the  quantities  at  ages  {x  —  l)  and  {x  —  2)  are  in  excess  of  those 
at  ages  {x+l)  and  {x  +  2),  respectively,  precisely  the  same 
argument  holds  good  ;  but  the  proportions  iC  and  |Dmust  then 
be  transferred  to  the  next  preceding  group,  with  central  age  (.r— 5). 
If,  in  a  given  group,  the  excess  quantities  C  and  D  arise  on 
different  sides  of  the  central  age  x, — as,  for  example,  where  the 
excess  C  arises  at  age  (2'  — 1)  and  the  excess  D  at  age  (^  +  2), — the 
work  may  be  simplified,  without  affecting  the  accuracy  of  the  result, 
if  the  diference  between  the  proportions  iC  and|D  be  transferred 
to  the  group  nearest  to  the  larger  proportion,  instead  of 
transferring  the  two  amounts  to  their  nearest  adjacent  groups. 
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The  premiums  were  dealt  with  in  precisely  the  same  mannei' 
as  the  sums  assured.  In  practice,  the  modifications  of  the  grouped 
amounts  are  simply  and  rapidly  effected ;  and  the  rules  may  be 
expressed  as  follows  :  Ascertain  the  difference  (D)  between  the 
sums  assured  (or  the  premiums)  at  ages  {x—2)  and  (a- +  2),  where 
X  is  the  central  age  of  the  group^  and  enter  such  difference  opposite 
the  larger  amount.  Proceed  similarly  with  the  difference  (C)  at 
ages  {x-l)  and  (a;  +  l).  Compute  |D  (  =  -4D)  and  4-0  (  =  -2C). 
If  D  and  C  are  entered  on  diffei-ent  sides  of  the  central  age  x, 
deduct  the  difference  between  the  above  proportions  from  the  group 
with  central  age  x,  and  add  it  to  the  group  nearest  to  the  larger 
proportion.  If  D  and  C  are  entered  on  the  same  side  of  the  central 
age  X,  deduct  the  sum  of  the  above  proportions  from  the  group 
wath  central  age  x,  and  add  it  to  the  nearest  group. 

A  practical  illustration,  taken  from  the  data  for  curtate 
duration  0,  in  respect  of  entry  ages  8-22  inclusive,  will,  it  is 


Ages  at 
Entry 

Sums  Assured 

8 

(S  +  A) 

44,655 

(D) 

1,366  X -4  = 

=    546 

9 

(S  +  B) 

41,115 

10 

S 

41,360 

11 

(S  +  B  +  C) 

49,062 

(C) 

7,947  X -2  = 

=  1,589 

12 

(S  +  A  +  D) 

43,289 

Diffei'ence  = 

=  1,043 

(Original  Total) 

219,481 
-1,043 

(Modified  Total) 

+ 1,871 

220,309 

13 

41,424 

(D) 

2,960  X -4  = 

=  1,184 

14 

43,750 

(C) 

3,437  X -2  = 

=    687 

15 

42,764 

16 

40,317 

Sum  = 

=  1,871 

17 

38,464 

206,719 

+ 1,043 

-1,871 

205,891 

18 

36,586 

19 

36,387 

20 

40,221 

21 

44,165 

(C) 

7,778  X -2  = 

=  1,556 

22 

47,304 

(D) 

10,718  X -4  = 

=  4,287 

204,663 

Sum  = 

=  5,843 

-5,843 
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hoped,  makes  these  operations  perfectly  clear.  lu  practice,  the 
differences  (C)  and  (D)  would  alone  be  entered  on  the  schedules, 
the  multiplications  by  "2  and  '4  being  performed  on  rough  sheets, 
and  the  sum  or  difference  of  these  proportions  entered  under  the 
total  sums  assured  of  each  grou]). 

For  the  entry  ages  1-7  inclusive,  the  above  modification  was 
not  applied  during  the  first  7  durations,  as  the  sum  assured  over 
the  v.'hole  of  these  ages  and  durations  was  not  uniform,  but 
increased  from  birth  up  to  age  10.  The  modification  was  there- 
fore applied  from  duration  8  inclusive,  at  which  point  the  sums 
assured  in  respect  of  the  grouped  entry  ages  3-7  had  throughout 
reached  their  maximum.  The  tabulated  sums  assured  are 
throughout  the  maximum  amounts.  As  the  large  preponderance 
of  the  business  in  the  first  groap  arose  at  entry  age  1,  no 
modifications  arose  in  practice  by  transfer  from  the  group  with 
entry  ages  1,  2  to  that  with  ages  3  to  7. 

The  method  above  explained  (which  was  first  suggested  to  us 
by  Mr.  \Y.  S.  Anderson,  F.I. A.)  would  be  applicable  in  any  case 
of  grouped  valuation,  and  it  has  occurred  to  us  that  it  would 
materially  reduce  the  labour,  where  it  is  desired  to  apply  extended 
or  Select  Tables  (as  for  example  those  deduced  for  the  first 
10  years  of  assurance  on  the  0^-^'^  basis)  in  the  valuation  of  the 
policies  of  an  Assurance  Company.  The  method  is  of  course 
only  a  first  approximation  to  the  true  results,  but,  in  the  case 
of  a  smoothly  graduated  Table,  such  as  the  0^^'',  where  the 
second  differences  of  the  factors  (and  therefore  of  the  reserves) 
are  not  very  considerable,  we  believe  that  the  figures  arrived 
at  would  not  differ  very  much  from  the  true  reserves. 

In  Table  VII  appended  are  given  the  sums  assured  and 
premiums,  as  thus  adjusted  for  valuation,  classified  similarly  to 
the  unadjusted  facts  in  Table  YI.  The  data  thus  adjusted  were 
then  valued  at  the  entry  ages  and  durations  shown  in  Table  VII; 
for  entry  ages  3-82  inclusive,  the  central  age  of  a  quinary  group 
was  always  taken';  whilst  the  fact  that,  on  the  whole,  86|  per-cent 
of  the  sums  assured  in  the  grouped  entry  ages  1,  2,  arose  at 
office  age  1,  entitled  us,  without  material  error,  to  assume  that  the 
cases  in  that  group  were  all  effected  at  age  1.  We  observed,  on 
the  schedules  of  original  sums  assured,  a  rather  marked  tendency 
to  a  maximum  at  the  central  entry  ages  40,  50,  and  60.  This 
was  observed  at  almost  all  durations,  and  is  illustrated  by  the 
following  extract  from  the  schedules,  in  respect  of  curtate 
duration  0  : — 
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Entry  Age 

Original  Sum  Assured 

£ 

38 

34,007 

39 

32,139 

40 

40,047 

41 

31,525 

42 

34,474 

48 

48.414 

49 

48,470 

50 

66,082 

51 

49,520 

52 

52,088 

58 

45,484 

59 

42,675 

60 

62,819 

61 

41,208 

62 

47,627 

i 

This  tendency  of  the  cases  to  aggregate  at  the  entry  ages 
which  were  multiples  of  10^  whilst  casting  an  interesting  light 
on  the  question  of  the  accuracy  of  the  ages  given  in  the  proposals, 
fitted  in  very  well  with  our  assumption  that  the  cases  in  each 
group  entered  at  the  central  age. 

Surrender  Allowances. 

"We  have  not  been  able  to  ol)tain  very  full  information  as  to 
the  practice  of  the  Industrial  Offices  in  the  grant  of  allowances 
on  lapse,  to  policies  which  have  attained  a  certain  duration.  The 
particulars  given  in  the  Returns  to  the  Board  of  Trade,  in  reply 
to  Q.  10  of  Schedule  6  of  the  Life  Assurance  Companies  Act, 
1870,  are  not  in  all  cases  very  definite  and  clear;  but  it  would 
appear  from  these  replies,  and  from  what  we  can  learn  as  to  the 
practice  of  the  Companies,  that  it  is  usual  to  give  free  or 
paid-u])  policies,  rather  than  cash  surrender  values,  after  payment 
of  pveiniums  over  a  certain  number  of  years  (usually  five  years). 
One  of  the  Companies  gives  cash  surrender  values  varying  from 
15  per-cent  of  the  premiums  paid  (after  10  years)  to  25  per-ceut 
(after  20  years  and  upwards) ;  and  free  policies,  varying, 
according  to  present  age  and  duration,  from  20  to  60  per-cent  of 
the  premiums  paid  ;  whilst  the  scale  of  free  policies  given  by  two 
other  Offices  does  not  appear  to  differ  very  much  from  a  cash 
equivalent  of  one-third  of  the  premiums  paid  (on  the  basis  of 
the  English  Life  Table  No.  3,  at  3  per-cent). 

For  the  purposes  of  the  present  paper,  it  appears  to  be 
immaterial  whether  the  allowance  on  lapse  is  made  by  way  of  a 
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cash  surrender  value,  or  a  reversionary  payment  at  death.  Having 
regard  to  the  probability  that  a  certain  proportion  of  the  free 
policies  granted  for  small  amounts  do  not  actually  become  claims 
upon  the  death  of  the  assured,  it  seems  likely  that  on  the  whole  a 
fair  cash  equivalent  for  the  paid-up  policy  would  be  somewhat  below 
one-third  of  the  premiums  paid;  and,  in  view  of  this  consideration, 
and  of  the  terms  of  cash  surrender  value  which  have  come  under 
our  notice,  we  decided  to  proceed  on  the  assumption  that  a  cash 
allowance,  equal  to  25  per-cent  upon  the  premiums  paid  from  the 
commencement,  would  be  granted  on  lapse  to  all  policies  having 
five  years'  duration  and  upwards.  No  doubt  a  certain  proportion 
of  the  lives  assured  do  not  claim,  upon  lapse,  the  surrender 
value  or  free  policy  to  which  they  are  entitled.  We  find,  however, 
from  an  investigation  made  in  the  case  of  a  single  Industrial 
Office,  that  not  less  than  80  per-cent  of  such  policyholders 
claimed  the  surrender  value.  AVe  have,  therefore,  throughout 
the  present  paper,  assumed  that  the  allowance  will  be  made  in 
every  case  of  lapse  arising  after  5  years^  duration. 

In  the  calculation  of  the  net  premiums,  it  was  necessary  to 
assume  a  scale  of  office  premiums,  in  connection  with  the 
allowance  on  surrender  (see  Formula  16).  The  scale  actually 
adopted  was  based  upon  the  prospectus  rates  of  five  leading 
Industrial  Offices,  the  maximum  sum  assured  payable  at  each  age 
being  taken  as  the  basis,  in  cases  where  the  Office  had  an 
increasing  scale.  The  rates  at  the  central  entry  ages  were  as 
follows  : 


Entiy 
Age 

Maximum 

Sum  Assured 

for 

Id.  weekly 

Equivalent 

Annual  Premium  (P) 

for 

£1  Assured 

£    s. 

£ 

1 

10    0 

•02167 

5 

10    0 

•02167 

10 

10    0 

•02167 

15 

9  12 

•02257 

20 

8     8 

•02579 

25 

7    6 

•02968 

30 

6     5 

•03467 

35 

5    7 

•04050 

40 

4  11 

•04762 

45 

3  16 

•05702 

50 

3     2 

•06989 

55 

2  10 

•08667 

60 

1  19 

•11111 

65 

1  10 

•14445 

70 

1     3 

•18841 

75 

0  17 

25491 

80 

0  12 

•36111 

2  R  2 
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Valuation  Results. 

The  selected  data,  as  set  out  in  Table  VII,  were  valued  by 
the  English  Life  Table  No.  3  (Males)  at  3  per-cent  interest 
(i)  with  allowance  for  the  full  rate  of  lapse,  as  given  in  Table  I ; 
(ii)  with  allowance  throughout  for  half  thsit  rate  of  lapse,  (iii)  without 
allowance  for  lapse;  the  latter  valuation  being  made  by  the 
normal  net  premium  method,  but  the  data  and  results  at  each  age 
attained,  in  respect  of  each  central  age  at  entry,  being  kept 
separate,  for  purposes  of  comparison.  A  further  valuation  (iv) 
without  allowance  for  lapses  was  similarly  made  at  4  per-ccnt 
interest,  this  being  considered  to  be  the  maximum  rate  obtainable, 
with  due  regard  to  safety.  It  will  be  remembered  that 
4  per-cent  is  the  rate  of  interest  prescribed,  under  the  First 
Schedule  of  the  Life  Assurance  Companies  Act,  1872,  for  a 
valuation  as  a  test  of  solvency.  We  also  thought  it  would  be 
interesting  to  compare  the  results  brought  out  on  a  normal  basis, 
at  two  different  rates  of  interest,  with  those  brought  out  at  the 
lower  rate  with  allowance  for  lapses. 

On  each  of  the  four  bases  specified  above,  we  have  also 
computed  the  net  liability  on  the  assumption  that  a  reduced 
premium,  equivalent  to  two-thirds  of  the  office  premium,  woidd 
be  available  to  meet  the  liabilities.  We  adopted  this  assumption, 
after  examination  of  the  actual  margins  reserved  for  expenses  in 
the  valuations  of  the  leading  Industrial  Offices,  as  set  out  in 
reply  to  Q.  5  of  the  Returns  under  the  Fifth  Schedule  of  the  Life 
Assurance  Companies  Act  of  1870.  These  margins  practically 
varied  between  30  and  40  per-cent  in  individual  cases,  but  on  the 
average  would  not  greatly  differ  from  33^  per-cent. 

The  valuation  results  on  these  several  bases  are  shown  in  the 
appended  Tables  VIII  to  XVI.  In  Tables  VIII  to  XI  are  set  out, 
for  all  ages  at  entry  combined,  in  respect  of  each  curtate  duration, 
the  present  values  of  (1)  sums  assured,  (2)  surrender  allowances, 
(3)  office  premiums,  (4)  |  office  premiums,  (5)  net  premiums ; 
also  the  net  liability,  on  the  basis  of  (6)  |  office  premiums,  (7) 
net  premiums.  In  Tables  XII  to  XV  these  results  are  set  out 
for  all  durations  combined,  in  respect  of  each  central  age  at  entry. 
For  purposes  of  convenient  comparison,  the  net  liabilities  on  each 
valuation  basis  are  brought  together  in  Table  XVI  for  grouped 
entry  ages,  and  for  each  of  the  first  fifteen  years  of  duration, 
subsequent  durations  being  tabulated  in  quinary  groups.  The 
grouped  central  entry  ages  are  1,  5-15,  20-40,  45-60,  and 
65-80  ;  and,  in  determining  these  groups,  we  gave  due  regard  to 
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the  general  similai-ity  of  the  rate  of  lapse  at  the  individual  entry 
ages  included  in  each  group. 

Having  regard  to  the  importance  of  the  amount  of  the 
surrender  allowance  granted^  as  affecting  the  liabilities  of  an 
office^  we  have  also  thought  it  well  to  show  the  financial  eftect  of 
the  assumption  that  no  surrender  allowance  is  granted  on  lapse. 
For  this  purpose,  in  the  net  premium  valuations  with  allowance 
for  lapse,  it  was  necessary  to  eliminate,  from  the  value  of  the  net 
premiums,  that  portion  which  was  a  provision  for  the  surrender 
allowance.  In  Table  XVII,  the  net  premiums  are  set  out  on  the 
different  valuation  bases  assumed ;  and,  in  the  cases  of  full  and 
half  lapse  rate,  the  net  premiums  with  and  without  provision  for 
surrender  allowance  are  separately  stated.  Columns  are  also 
included  in  the  table,  showing  separately  the  provision  for 
surrender  allowance  included  in  the  net  premiums  (columns  8  and 
10),  and,  also,  the  proportions  of  such  provision  to  the  whole  net 
premiums  (columns  9  and  11),  which  proportions  are,  it  will  be 
seen,  somewhat  considerable  at  the  early  entry  ages,  but  rapidly 
diminish  as  the  entry  age  increases. 

Turning  now  to  the  actual  valuation  results,  it  will  be 
convenient,  in  the  first  instance,  to  set  out  the  aggregate  net 
liability  on  each  valuation  basis  adopted.     These  are  as  follows  : 


Statement  A. 

Valuation  Basis 

3  Office  Premiums 
valued 

Net  Premiums 
valued 

Full  Lapse  rate                 3  per-ceut 
Half  Lapse  r.ite.               3  per-ccnt 
Excluding  Lapse  rate.     3  per-cent 
Excluding  Lapse  rate.      4  per-cent 

+  697,708-9 
-200,701-5 

£ 
1,112,171-3     - 

1,040,875-1 

977,202-2      ■ 
876,296-8 

497,007-4 

+  720,517-2 
-274,316-1 

446,201-1 

+  754,234-3 
-346,125-8 

408,108-5 

+  576,616-9 
-525,225-5 

51,391-4 
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It  will  be  observed  that,  upon  a  net  premium  basis,  the 
liability  at  3  per-cent  is  increased  by  j£63,672'9  by  inclusion 
of  the  half  lapse,  and  by  a  further  je71,296-2,  or  £134,969-1 
in  all,  by  inclusion  of  the  full  lapse  rate.  The  difference,  upon  a 
net  premium  basis  without  allowance  for  lapse,  between  the 
3  per-cent  and  -1  per-cent  results,  is  £100,905*4;  so  that  the 
introduction  of  the  full  lapse  rate  on  a  3  per-cent  basis  makes  a 
greater  increase  in  the  reserves  than  the  reduction  of  the  rate  of 
interest  from  4  to  3  per-cent. 

Taking  now  the  valuations  on  an  office  premium  basis,  we 
have  throughout  the  tables  shown  separately  the  positive  and 
negative  reserves,  the  latter  being  printed  in  italic  figures. 
Assuming,  for  the-moment,  that  the  usual  course  is  adopted  of 
eliminating  negative  values  throughout,  the  above  results  indicate 
that  the  assumption  of  a  lapse  rate  has  the  effect  of  reducing  the 
policy  liabilities  ;  but  the  inclusion  of  the  full  lapse  rate  only 
reduces  the  liabilities  by  about  one-third,  and  the  half  lapse  rate 
by  about  one-fifth,  of  the  difference  between  the  reserves  by 
valuations  at  3  and  4  per-cent,  without  allowance  for  lapses. 

It  does  not  appear  to  us  to  be  demonstrable  that,  in  the  case 
of  a  net  premium  valuation,  the  introduction  of  the  element  of 
lapse  will  always  tend  to  increase  reserves,  nor  that,  where  the 
valuation  is  made  on  an  office  premium  basis,  with  elimination  of 
negative  values,  the  tendency  will  be  to  decrease  reserves  ;  and 
it  may  be  interesting  to  compare  the  reserves,  in  the  case  of  the 
particular  experience  here  investigated,  at  different  entry  ages 
and  durations,  on  the  several  valuation  bases  employed. 

Taking  first  the  results  at  grouped  entry  ages,  the  following 
summary  statement  shows  the  liability  on  each  basis,  the  figures 
being  extracted  from  the  total  lines  in  Table  XVI  at  the 
different  grouped  entry  ages.  The  results  on  a  net  and  office 
premium  basis  are  separately  stated  : — 

Statement  B. 
Net  Premium  Yaluations. 


Valuation  Basis 

Grouped  Entry  Ages 

(1)           '     (5)-(15) 

(20)-(40) 

(45)-(60) 

(65)-(80) 

Full  Lapse  rate.     3  % 
Half  Lapse  rate.       „ 
Excklg.  Lapse  rate.  ,, 

£ 
59,639 
65,397 
71,035 
53,385 

£ 
149,283 
133,768 
123,442 
102,759 

£ 
319,281 
296,703 
277,334 
243,792 

£ 
449,643 
420,019 
390,745 
366,128 

£ 
134,321    I 
124,994    ! 
114,657    ' 
110,242 
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Office  Premium    Valuations. 


(1) 


(o)-(15)        (20)-(40)    I    (4o)-(60)       (65)-(80) 


Fall  Lapse  rate. 
Half  Lapse  rate. 
Excldg.  Lapse  rate, 


£ 

£ 

£ 

£ 

3% 

f  +   26,431 

+  68,497 

+  224,872 

+  309,103 

^  -   30,187 

- 16,668 

-   27,527 

-   68,S80 

<  +   27,381 

+  74,971 

+  238,188 

+  313,046 

" 

t  -  49,182 

-30,179 

-   36,376 

-   87,850 

f  i-    29,688 

+  86,399 

+  255,985 

+  317,292 

" 

^  -  76,303 

-  45,056 

-    34,742 

-103,877 

^% 

(  +   15,753 

+  48,543 

+ 184,450 

+  269,219 

(  -100,804 

-83,992 

-   98,665 

-148,565 

£ 
+  68,807  I 
-57,439  J 
+  66,926  ) 
-  70.726  j 
+  64,870  ) 
-86,148  j 
+  58,652  ^ 
-93,199  ) 


From  the  above  comparison,  it  appears  that  the  introduction 
of  a  lapse  rate,  on  a  net  premium  valuation  basis,  diminishes  the 
aggregate  reserves  at  entry  age  1,  whilst  increasing  them  at  all 
other  entry  ages;  also  that,  on  an  office  premium  basis  (ignoring 
negative  values)  the  reserves  are  diminished  by  the  introduction 
of  a  lapse  rate  at  each  group  of  entry  ages,  excepting  that  for 
ages  (65)  to  (80)  inclusive,  where  the  reserves  are  increased.  It 
therefore  appears  that  no  general  law  can  be  laid  down,  applicable 
to  all  entry  ages  and  durations,  as  to  the  effect  of  the  introduction 
of  a  lapse  rate  upon  the  resulting  reserves,  whether  deduced  upon 
a  net  premium  or  an  office  premium  basis. 

Turning  now  to  the  results  according  to  grouped  policy 
durations,  the  following  statement  shows  the  comparative 
reserves,  the  figures  being  taken  from  the  totals  of  the  groups 
in  Tables  VIII  to  XI  :— 

Statement  C. 
Xet  Premium  Valuations. 


alnation  Basis 


Lapse  rate. 
Lapse  rate. 
Ig.  Lapse  rate. 


Grouped  Durations 


0-4 


5-9 


10-14  1&-19     ,      20-24        25-29  30-36 


^% 


^% 


£ 
239,861 
210,103 
175,817 
158,775 


£ 
277.723 
254,442 
234,456 
210,081 


£ 
209,960 
200,208 
193,612 
173,907 


£ 
192,656 
187,257 
184,875 
165,175 


£ 

129,992 
127,698 
127,301 
113,687 


£ 
46,388 
45,813 
45,825 
40,952 


£ 
15,591 
15,355 
15,316 
13,719 


Office  Premium  Valuations. 


1            '            1 

£          1        £                 £         i        £ 

£ 

£ 

£ 

ILapse  rate.     3  % 

(  +   21,054    + 137,197    + 168,025    + 184,260 

+  128,480 

+  44,626 

+  14,0671 

I  -190,507    -     9,475    -         719 

...       / 

iLapse  rate.      „ 

f  +   21,596    + 139,286    +  173,554    + 191,536 
>  -257,300    -   15,212    -     1,805 

+ 133,741 

+46,307 

+  14,498] 
...      i 

^g.  Lapse  rate.   ,, 

f  +   24,393     +144,895    +181,003    +200,562 

+ 140,114 

+  48,282 

+ 14,9861 

1  -321,154    -  21,860    -     3,112 

...   ; 

»     »  ^io 

C  +     9,598    +   89,702    + 145,558    + 163,118 

+ 115,657 

+  40,335 

+  12,6501 

(.  -478,721    -   35,879    -     9,700    -        926 

...      J 
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Here  it  will  be  seen  that  the  reserves  with  introduction  of 
lapse-rate  are  throughout  greater,  on  a  net  premium  basis 
(excepting  at  grouped  durations  25-29  on  the  half  lapse-rate), 
and  less,  on  an  office  premium  basis,  than  the  reserves 
computed  without  lapse.  The  differences  shown  in  Statement  B 
are,  however,  concealed  by  the  grouping  of  the  results  in 
Statement  C,  but  are  more  clearly  seen  on  reference  to  the 
following  tables,  which  show  the  differences  arising  from  the 
introduction  of  the  full  lapse-rate,  for  grouped  entry  ages  and 
grouped  durations,  both  on  a  net  premium  and  office  premium  basis. 
Statement  D. 

DiFFEEENCES    IN    EeSEETES. 

Xet  Peemium  Reserves  on  the  assumption  of  Full  Lapse-Rate, 


less  those  Excluding  Lapse-Eate. 


3    PER-CENT. 


Grouped  Entry  Ages 

Gronped 

Diii-atious 

(1) 

(5)-(15) 

(20)-(40) 

(45)-(60) 

(65)-(80) 

Totals 

£ 

£ 

£ 

£ 

£ 

£ 

O-  4 

-   1,609 

+   7,779 

+ 17,216 

+  28,086 

+ 12,561 

+    64,033 

5-  9 

-  1,031 

+  7,786 

+  12,523 

4- 18,091 

+   5,894 

+    43,263 

10-14 

-   1,912 

+   4,060 

+    5,868 

+   7,347 

+      987 

+   16,350 

15-19 

-  3,200 

+   3,389 

+   3,788 

+   3,599 

+      204 

+     7,780 

20-24 

-   2,634 

+   1,931 

+   1,895 

+    1,481 

+        17 

+     2,690 

25-29 

-      860 

+      628 

+      527 

+       267 

+          1 

+        563 

30-36 

-      150 

+      268 

+      130 

+        27 

+        275 

Totals 

-11,396 

+  25,841 

■  +41,947 

+  58,898 

+  19,664 

+  134,954 

DiFFEEENCES    IN   RESERVES,    as   ohove,    on  an   Office    Pbemium 
hasis  {ignoring  negative  values).  g  pee-cent 


Grouped 
Durations 

Grouped  Entry  Ages 

(1) 

(5)-(15) 

(20)-(40) 

(45)-(60) 

(65)-(80) 

Totals 

£ 

£ 

£ 

£ 

£ 

£ 

0-  4 

-  2,229 

-   2,614 

(  -      228 > 
\  +       185 i 

+   1,548 

-     3,338 

5-  9 

-  2,970 

-   6,708 

5  -      558  ) 
I  +      137  ) 

+   2,401 

-     7,698 

10-14 

+     777 

-  2,525 

-  7,476 

-   3,764 

68-) 

;  +     79) 

-   12,977 

15-19 
20-24 
25-29 
30-36 

-  1,011 

-  2,169 

-  751 

-  103 

-  4,398 

-  3,858 

-  1,429 

-  493 

-  7,993 

-  4,654 

-  1,352 

-  316 

-  2,877 

-  952 

-  124 

8 

-        23 

-  16,302 

-  11,633 

-  3,656 

920 

Totals 

-  3,257 

-17,902 

-31,113 

-  8,189 

+   3,937 

-  56,524 
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These  comparative  results  would  seem  to  confirm  the  view  that 
no  general  law  can  be  stated  as  to  the  effect  upon  reserves  of 
introducing  the  element  of  lapse. 

TA'e  now  turn  to  the  question  of  margins  on  the  above 
valuation  bases.  The  proportions  of  the  oflBce  premiums  reserved 
for  future  expenses  are,  on  a  net  premium  3  per-ceut  basis, 

With  allowance  for  lapses  .  .     45-83  per-cent, 

Without     „  ;,       „       .  .     39-92 

whilst,  on  an  office  premium  basis,  on  the  assumption  made  that 
one-third  of  the  premiums  are  reserved,  and  negative  values 
eliminated,  the  proportions  become 

With  allowance  for  lapses   ,  .     37*41  per-cent, 

Without    ,,  „       ,,       .         .     37-33        „ 

It  appears  from  these  results  that,  assuming  tbat  the  future 
expenses  of  the  office  will  not  exceed  one-third  of  the  gross 
premiums,  a  net  premium  valuation,  whether  with  or  without 
allowance  for  lapses,  provides  margins  in  excess  of  the  require- 
ments of  the  case.  If,  as  there  is  some  reason  to  think,  the  office 
premiums  included  in  our  valuation  data  (especially  in  the  case 
of  the  older  policies)  are  below  the  average  rates,  the  disproportion 
between  the  rate  of  expense  assumed  and  that  provided  for  in 
the  valuation  would  be  accentuated. 

Considering  now  the  margins  provided  for  expenses  on  an 
office  premium  valuation  basis,  it  will  be  seen  that  the  eliminatiou 
of  negative  values  has  the  effect  of  increasing  the  margin  by 
about  4  per-ceut  of  the  office  premiums,  whether  the  valuation 
be  made  with  or  without  allowance  for  lapses.  There  appears  to 
us,  however,  to  be  an  important  distinction  between  the  two 
cases;  for,  where  the  valuation  is  made  without  allowance  for 
lapses,  the  inclusion  of  negative  values  assumes  that  the 
premiums  under  all  policies  will  be  continued  throughout  life, 
that  is,  that  there  will  be  no  lapses ;  and  as  this  condition  does 
not  obtain  in  practice,  the  assumption  is  inadmissible,  and  the 
negative  values  must  be  excluded.  This  exclusion  is  necessary, 
to  the  extent  to  which  lapses  may  reasonably  be  expected  to 
arise.  It  is,  however,  impossible  to  determine,  without  a  detailed 
valuation  which  shall  allow  for  the  anticipated  la})se  rate,  to  what 
extent  the  negative  values  in  question  will  arise  as  the  result  of 
such  valuation ;  and,  therefore,  as  a  measure  of  precaution,  the 
only   available    course    is   to    eliminate    sucli   values    altogether. 
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The  effect  of  a  lapse  rate^  whilst  negative  values  are  in  operation, 
is  to  extinguish  an  estimated  asset;  and  at  the  same  time  (in 
respect  of  policies  of  upwards  of  five  ycars^  duration)  to  introduce 
an  immediate  liability  for  a  cash  surrender  allowance,  or  equivalent 
free  policy ;  whilst,  if  positive  values  are  in  operation,  the  effect 
is  to  extinguish  an  estimated  liability,  which  is  replaced  (in  the 
case  of  policies  of  upwards  of  five  years'  duration)  by  the 
immediate  liability  for  surrender,  which  may  or  may  not  be 
greater.  The  ultimate  effect  upon  the  whole  valuation  can  only 
be  determined,  as  stated  above,  by  a  detailed  valuation  with  full 
allowance  for  lapses.  In  the  case,  however,  of  a  valuation  with 
allowance  for  full  lapse  rate,  due  weight  has  been  given  to  all 
the  circumstances,  and,  as  the  operation  of  that  lapse  rate  can 
therefore  have  no  effect  upon  the  valuation  results  that  has  not 
been  foreseen,  and  fully  provided  for,  there  is  no  occasion  to 
exclude  negative  values. 

It  might  be  supposed  that  the  assumption  of  a  rate  of  lapse 
lower  than  that  actually  experienced  would  have  the  effect  of 
providing,  by  increased  reserves,  a  margin  of  safety ;  but  it  will 
be  seen,  on  reference  to  the  comparative  tables,  that  this  is  not 
necessarily  so  ;  as,  in  the  present  experience,  the  assumption  of  a 
half  lapse  rate  involves  smaller  aggregate  reserves  tban  the 
assumption  of  a  full  lapse  rate,  both  in  the  case  of  a  net  premium 
valuation,  and  in  that  of  an  office  premium  valuation  including 
negative  values ;  although,  if  negative  values  be  excluded  in  the 
latter  case,  the  reserves  are  increased.  The  arguments  as  to  the 
inclusion  of  negative  values,  as  above  adduced  in  the  case  of  an 
office  premium  valuation  without  allowance  for  lapse  rate,  apply  also 
to  the  case  of  a  valuation  with  only  partial  allowance  for  lapses. 

It  appears  to  us,  therefore,  that  the  appropriate  course  for 
the  Actuary  to  adopt  is  to  make  a  valuation  with  full  allowance 
for  lapses,  throwing  off  such  a  proportion  of  the  office  premiums 
as  shall  provide  for  the  anticipated  expenses ;  and,  further,  that 
where  negative  values  arise  on  such  a  basis,  they  may  safely  be 
included. 

In  the  particular  experience  here  valued,  the  effect  of  such 
inclusion  of  negative  values  is  to  reduce  the  reserves  by  £200,702, 
from  £697,709  to  £497,007,  a  reduction  of  nearly  30  per-cent. 
This  reduced  liability  is  only  about  two-thirds  of  that  brought  out 
by  an  office  premium  valuation  without  allowance  for  lapses, 
namely,  £754,234;  and  aboutone-half  of  that  brought  out  by  a  net 
premium  valuation,without  allowance  forlapses,namely,£977,202. 
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(See  Statement  E.)  We  are^  however,  of  opinion,  as  above  stated, 
that  the  smaller  amount  is  a  truer  measure  of  the  actual  liabilities, 
assuming  that  the  lapse  rate  adopted  is  likely  to  obtain  in  the 
future  experience  of  the  Company.  Any  unfavourable  departure 
from  the  rate  assumed  in  the  valuation  may  be  provided  for  by  a 
special  precautionary  reserve,  rather  than  by  a  different  assumption 
as  to  the  rate  of  lapse. 

Having  regard  to  the  considerable  amount  of  the  liability  for 
surrender  allowance,  in  relation  to  the  total  reserves,  for  full  and 
half  lapse  rate  respectively,  we  have  thought  that  it  would  be  of 
interest  to  show  the  effect  of  a  variation  in  the  scale  of  surrender 
allowances.  The  effect  of  the  exclusion  of  the  surrender  allowance 
on  the  reserves,  whether  on  an  office  or  net  premium  basis,  is  shown 
in  Tables  XII  and  XIII,  also  at  foot  of  Tables  VIII  and  IX,  for 
full  and  half  lapse  rate  respectively;  and  the  results  are  set  out  in 
the  following  statement,  together  with  the  reserves  excluding 
lapse  rate,  as  shown  in  Tables  X  and  XIV : 

Statement  E. 

Keseeves. 

With,  and  without.  Provision  for  Surrender  Allowance. 


FcLL  Lapse  Rate 

Half  Lapse  Rate 

Excluding  Lapse 
Rate 

Valuation  Basis 

Office 
Premium 

basis 

(including 

Negative 

values) 

Net 

Premium 

basis 

1 
Office 

^'^^             Net 
(includmg       ^'^^ 
Negative            "''*''^ 
values) 

Office 
Premium 

basis 
{exdxaling 
Negative 

values) 

Net 

Premium 

basis 

With  Surrender  Allowance 
Without    „ 

£ 

497,007 

186,811 

£ 
1,112,171 

1,005,296 

£ 
446,201 

238,823 

£ 
1,040,875 

1,000,068 

£ 
754,234 

£ 
977,202 

These  results  are,  we  think,  worthy  of  attention.  The 
reserves  on  a  net  premium  basis,  without  surrender  allowance, 
do  not  very  materially  vary,  whether  the  full  or  half  lapse  rate 
be  included,  or  whether  lapses  be  excluded  altogether;  but 
the  characteristics  previously  observed  still  obtain,  of  a  steady 
increase  in  the  liability,  as  the  magnitude  of  the  lapse  rate 
increases.  Upon  an  office  premium  basis,  however,  it  will  be 
observed  that  whilst  the  liability,  including  surrender  allowance, 
on  a  full  lapse  basis  exceeds  that  on  a  half  lapse  basis,  the 
contrary  is  the  case  where  no  surrender  allowance  is  granted  ; 
as,  in  the  former  case,  the  reserves  are  increased  by  £50,806; 
whilst,  in  the  latter  case,  they  are  reduced  by  £52,012.     These 
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results  would,,  of  course,  be  varied  according  to  the  scale  of 
surrender  allowance  assumed,  and  the  margin  provided  for 
expenses ;  and  the  effect  of  proportionate  variations  can 
readily  be  seen,  by  suitably  modifying  the  totals  in  Tables  XII 
and  XIII  of  the  columns  headed  '^Present  Value  of  Surrender 
Allowances "  and  "  Present  Value  of  Office  Premiums."  It 
seems  clear  that,  in  basing  a  valuation  upon  a  rate  of  lapse  other 
than  that  experienced  by  an  office,  the  effect  of  introducing 
a  particular  scale  of  surrender  allowance  must  be  carefully 
considered  ;  and  our  view  is  confirmed  that  the  best  course  to 
adopt  is  to  adhere  as  closely  as  practicable  to  the  actual 
experience  of  the  Company  as  regards  lapse  rate,  surrender 
allowance,  and  expenses. 

Infantile  Reserves. 

It  appears  to  be  the  usual  practice  of  the  Industrial  Offices 
to  assume  that  no  reserves,  or  merely  nominal  reserves,  are 
required  in  the  case  of  policies  on  lives  under  10  years  of  age, 
presumably  upon  the  ground  that  the  rate  of  mortality  is 
diminishing  from  birth  up  to  age  13,  according  to  the  English 
Life  Tables  No.  3  (Males).  It  is,  however,  to  be  borne  in  mind 
that  the  sum  assured  is  increasing  in  amount  up  to  age  11,  the 
scale  usually  adopted  not  differing  very  much  from  that  given  on 
page  551.  It  will  be  seen,  on  reference  to  Table  XVI,  that  at 
central  age  at  entry  1,  where  the  net  premium  has  been  calculated 
with  due  allowance  for  the  increasing  sums  assured,  the  reserves 
are  throughout  positive ;  and,  although  comparatively  small 
at  the  infantile  ages,  we  find  that  the  reserves  required  (without 
allowance  for  lapses)  vary  from  one-third  to  nearly  four  times 
the  net  premium.  At  entry  age  5,  the  reserves  for  policies  on 
lives  under  11  years  of  age  vary  from  one-third  to  three  times 
the  net  premium.  It  would  thus  appear  that,  on  a  true  net 
premium  basis,  the  reserves  at  these  early  entry  ages  can  hardly 
be  considered  as  negligible. 

The  introduction  of  a  lapse  rate  has  the  effect,  at  age  at 
entry  1,  of  diminishing  the  reserves  on  a  net  premium  basis; 
but,  at  the  early  ages  attained,  the  proportions  of  the  net 
premiums  do  not  differ  very  much  from  those  given  above. 

We  have  already  shown  that  the  net  premium  reserves,  with 
allowance  for  lapse,  in  respect  of  policies  effected  at  age  1,  are 
throughout  less  than  those  effected  without  such  allowance,  the 
opposite  being  the  case  at  older  entry  ages.     This  is  no  doubt 
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due  to  the   sum  assured  being  at  a  minimum,  when  the   rates 
of  lapse  and  mortality  are  both  at  a  maximum. 

It  is  also  to  be  remarked  that,  as  will  be  seen  from  Table  XVII, 
the  net  premium  at  entry  age  1,  on  the  half  lapse  basis,  does  not, 
as  might  be  anticipated,  lie  between  those  computed  on  the  full 
lapse  basis,  and  without  allowance  for  lapse.  This  exception 
probably  arises  from  the  incidence  of  the  lapse  and  mortality  rates, 
and  the  variation  in  the  sum  assured,  at  this  early  entry  age. 

Expense  Ratios. 

The  valuation  factors,  calculated  with  allowance  for  lapse, 
may  be  applied  in  questions  arising  as  to  the  distribution  of  the 
expenditure  of  an  office  incurred  in  the  early  years  of  assurance, 
mainly  in  the  procuration  of  new  business,  which  distribution 
can  only  be  properly  ascertained  with  due  allowance  for  lapses. 
Table  XVIII  shows,  upon  the  different  assumptions  of  33^, 
40,  and  45  per-cent  as  the  uniform  rate  of  expenditure  upon  all 
premiums,  the  equivalent  outlay  in  terms  of  the  first  /  years' 
premiums  (where  t  is  not  >7),  and  a  reduced  percentage  on 
those  of  later  years'  premiums.  Provision  has  been  made  for  the 
death  claims  arising  in  the  first  /  years,  and  also  for  the  surrender 
allowances  (on  the  scale  adopted  throughout  this  paper), 
estimated  as  payable  in  cash  over  the  same  period.  The  reduced 
provision  has  been  computed  on  the  basis  of  the  full  and  half 
lapse  rate,  with  interest  at  3  per-cent,  and  also,  excluding  lapses, 
at  3  and  4  per-cent  interest. 

It  may  be  convenient  to  deduce  the  formula  adopted  in  the 
calculations  of  these  percentages.  Let  (^  be  the  uniform  rate  of 
expenditure  upon  all  premiums,  and  y\rt  the  rate  of  reduced 
outlay  after  t  years,  assuming  that  the  first  t  years'  premiums 
are  spent  in  meeting  expenses  and  current  claims  arising  on 
policies    of   less    than  /    years'    duration;    also,  let   the  annual 

premium  be  unity,  and  the  sum  assured  at  death  =  ^r  ,  where 

'^  X 

Yx  is  the  average  rate  of  office  premium  set  out  on  page  557. 
When  allowance  is  made  for  lapses,  we  have,  where  t  is  not  >  5, 


and 


•fa: 
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whilst,  where  /  is  >5, 

A    -1. 


If  the  lapse  element  is  not  involved^  the  formula  becomes 

(I-(/))N,.-(M,-M,^,)^ 

^'=' w^. 

for  all  values  of  t . 

A  table  constructed  on  the  lines  of  Table  XVIII  may  be 
useful  in  connection  with  questions  as  to  the  relative  charges 
arising  in  respect  of  new  and  old  business,  as,  for  instance,  where 
a  valuation  is  made  on  the  basis  of  net  premiums  computed  at 
ages  t  years  older  than  the  true  entry  ages. 

Conclusion. 
In  conclusion,  we  desire  to  state  that  we  are  conscious  that 
the  subject  of  this  paper  is  a  difficult  one,  and  that  our 
deductions,  being  drawn  from  a  particular  experience,  may  not 
be  generally  applicable ;  but,  whilst  there  is  little  in  the  work 
of  previous  investigators  bearing  on  the  subject  which  tends 
either  to  confirm  or  refute  those  deductions,  we  believe  that 
further  research  will,  in  the  main,  tend  to  establish  our 
views.  The  field  of  research  is  a  wide  one,  and  it  would  be 
interesting  to  extend  the  investigation  to  classes  of  assurance 
other  than  whole  life,  and  into  the  effect  of  differing  assumptions 
as  to  the  rate  and  incidence  of  the  lapses ;  as,  for  instance,  that 
the  lapse  rate  ceases  after  a  certain  duration,  irrespective  of  age 
attained;  or,  at  a  certain  age  (other  than  that  assumed  by  us), 
irrespective  of  duration.  We  hope,  however,  that  our  present 
contribution  may  be  useful  at  least  as  illustrating  the  need  of 
further  consideration  of  the  subject ;  and  that  other  investigations 
may  be  forthcoming  which  shall  tend,  by  further  elucidation  of 
the  question,  to  more  settled  convictions  thereon  amongst  the 
profession  generally. 


1904.]  Assurances,  with  allowance  for  Lapses. 


569 


=  "T::?::!:::!::!!?!!:!!:  ::: 

.__X T! _. 

-    --^i  M  1  1  M  1  H  1  M  1  M  M  n  1  M  1  1  II j 

' \ r 

::::      2     .=         "?     ^         S.       ^-i:::: 

----=.|     «     B-ss-S^fe         ^.    :±:---T 

^_ -_.------------ ---------- 

3  S        n        fi  SJ  .n£'°             F-o         X 

"-oa.=       £  S?  i)  71  <u   ®        -r  9>       '"       'I 

'"      "     a)    Z^    O    t                 ■S    C.EjC-^           =•?-            " 

^fe        5       4_IC._       -i;  ^     -  W  fc       

£  "  «£         c:  <u        -tf*^?^        S       ■^    

"""""""""                                                                                             ,0 

tttH^^fe-D     SfsSS^Fcc   L 

----°?S?    s;^^e§-d£|~    -^-- 

/, 

c«„7n       o.?o<"?c*'c:i» 

oS.Eo       ajS-a>1r,  (D"-?<'r      '- 

~                                                                                         /  ~f]  *■ 

'     ^1 

wP^-moTJiE-^aJuE                  I 

'       //hi 

"""~f-*'S^cSSt         "U-Fro.o-^       i 

.     .  - "            //-Jfl 

t;  2  S.U5  o^  Q-H-  -o  ,n  -^  S  ""  "rt 

?£-^S.zio<o,"Q.      "»,  -P     —   — 

" " "                                                !Xy  /i  * 

3  ».t  ■" -^  c—  .1.  E  <D-D  p  «  ^      : 

'  /  /it 

"""    ^-'£rT"3-5'i;'"3~==b£                 -I    II 

i--:     :::'::_:  ::::" : lj^xl/i 

,,«-.5—  uO«in"-ia<ottf> 

_ ^'\  nl 

.yo^.sss  „o>rf30     -o  go    ; : : : ;  _ 

c        *'A->"u5cDro„>«c<-'  = 

T"                                                                X\l   m-  ' 

cia>iftO(o«-,j,£i:o3<u  = 

!?  ra   ^  =  ^*=   «  £^   «   C  idJC  O        X              : 

t                                                           ^^       /    /ii 

a  iS  rf^-o  SHEt^utuf-oo 

i              1                                      T                   '      /  J» 

J    J T ■                                               t                         /I  /i   ' 

1      11                                                  /       /T/B   ' 

T  ■                                                                   JX"            /     /  j 

— i                                            ^      h 

..   . '                            1                                                           /          '            n 

^           /     ' 

-"'''^             /       /i 

i     * 1            /     jj 

»j  -  -■  — 

"" '         1  T"i                                                                 /       // 

^Z          /j/I/ 

'         ■"               ^    ~ 

— -^            /    Y  Ji 

/       '/Tji, 

^i         /J/J/ 

"  "  "  ' 

-— -"^          fX  I  \ 

'/"t /.  / 

H.                                  ■ ' r 

^       "     "                                 ~I~ 

JL                                                                               '^       /-T/ 

t 

^           /     / 

' 

— '"'^                /     / 

::::::::::::::::::::  i-::^:  ;:_±__:_:_: 

■  .  1  l"l  1  I  j  1 -J. -I.J-  - 

"^    ITT — TTT 

:-  + r- "4^ ~l"ji.  " 

'                                                        -^'■^           /     / 1 

I                                          ' .- — — ^                 /     /  I 

^Z^-.        ":;:.-":     "_"":"_" ""^."^ 

y     j\   j 

-"^         '  I  /J 

~         ~ 

„_— - —             /  I  /  jj 

"                                     ^      V    1 

m                          ..--.__._3.                                _-          -^  -         _»..,                        -_  —  .,. 

_ _+-/-__j/_^L     - 

_, 

~~              "                                               ---        ^     ±yCt_I   - 

"     "  ■ 

U4riT       4/ J7T- 



_p- 4>^ ~  /  ll  ■ " 

■*■ 

t,^         /    //i 

— """'^             /     /// 

-.                           -_ 

-_—  —  -■_         _■_.    — __-_               ^^      /  jT// 

1                                   ^..^^         /  */ '   / 

1                        ^             /I  >  J 

'                      / 1  ■ '/  ^ 

X      vHi 

1                       _i                                                                             "" 

L^        •'  l/ 

1 , 

1                                                 — -r^           /    /      / 

t::::- --:r-:-^-^^^J ' ^ 

— — ^ f-l  [  1  1  1  1 1 f/p  /"^l 

,.-....-.--.—                          1  '"r>  —  —  J  —  —  -y-  - 

■  "  "      ■                            ■  ■         ■   ■      -         - J-'^'x                 '  /      '  '    "  "/"'             " 

"           ■ "L-i-— -^            1          '             / 

----:::::  :::::-::::::x:::::::::::::::;:^ 

,1,11 TTTl  1 1 1  FTTI          IM     y4i4-H 

. \^.....j..... 

:::::;::: ^ ^ '-l-'-^ 

1  1 1 1 1  1 — j-rrrri / 

■.^._:^^.       1    1     1     1     1     1 --I 

-_^ P-J 1__| [-^^1 



j   ■  ■ ' '  ^^^,„-^'^ 

--11 

i —  1   I 

--'-.■-J- ^^1.=. 

!  ri  It  :tt+ti ---| ri 1 

,ses3isg^5 

!?        a        X        s        ^        2        s        ^ 

-* 


570 


On  the  Valuation  of  Whole-Life  Industrial        [Oct. 


■^ 


-^ 


?  ^ 


'^, 

~ 

■« 

■v 

^ 

^ 

^ 

s 

•te 

*^ 

s 

"to 

5^ 

■to  -^ 


"to  O 

o 

& 


O  O  O  C  o    lO  o  O  lo  o  L'l  lo  X  rt'  t>.  i<i  X  ira  X  ira  lo  lO  lO  i.o  lo 

OXXX(M     ^Tr<C5COX  -t^XCCr:!  i-iXtt'T'CO  (M^OCIX 

irsMWXt^    COL':!  —  -^co  coM'MMr.i  im  —  i-h^—.  .-i^^qo 

locjif-HOo   cpcooo  ooooo  09000  00000 

00000   ooooo  ooooo  ooioioo  ooooo   o 

OOmiraX     «5I>-Hl^O  CCCCOI>'-'5  W0t>-0-*  CONi-iOCJ     X 

W«:iOOI>     Wlf5lO"Ti— •  COCOCOMri  clOli— I  —  r-i  _i^_^rtO     o 

^oo^THp   ppoop  a>  ^  -^  ^  <Zi  00  poo  C'OOop   o 

ooooo    ooooo  !>.  M  O  C  M  ~  O  O  O  0  CO  ir;  10 

otCO'Tt:^    OwOoO  1^-7  —  X  1.1  cC'-icir-o  rtr-iOCi     • 

o  T-  'j*  Ci'  i>    o  o  o  Tj<  — 1  ec  c^  cc  'M  ■M  c)  c-i  ^  .— I  — I  ,_(  -h  ^  o     : 

omt^PP  ppppp  ppppp  poopp  ppoo 

OOOOO  ooooo  ooooo  ooooo  0000 

OOOMO      r^OCOXM  C1CCI-J050  'T'tMOXCi  'TJJ'-lO       ■ 

TfiXi^rHX     J>CCO-^-^  eCMW(MiM  (NWIM  —  — I  — 1— ii-ii-i      : 

'P'vT'T'9  ppppp  ppppp  ppppp  pOCO 

OOOOO  ooooo  t.^OOOO  0000-* 

xoc^(M!M  r^^Tjic;-^  X  —  C'~^5  cxca--'M 

'*'T'TrOXi>.c£o-<j'Tr<!v:cccoc^irqc^i-j^^— 1 

lO'NI'^^'TiP  ppppp  ppppp  ppppp 

ooooo  ooooo  ooooo  ooooo 

O  i>  O   O   O      t~   O  1>  r—   t>  i-H    C£    ri    X   ^  r-l    C".  t^  O    M 

c-it^xi— 10   j>ooio-^  ■^Mcc'MW  iM  —  —  i—irH  :    : 

PM-^--lp    ppppp  ppppp  ppppp 

ooooo    00  i.o  o  o  c  o  000  !.■;  o  O 

t-OC^5  1:>'-7"-r't^7qoOO^OMCil>0 

coco-^oxt^ooo-^  Tjiroco'Mi^  ^^rH    :    :  :    :    :    :    : 

ocqrH'Hp    ppppp  ppppp  ppp- 

ooooo  ooooo  ooooo  000 

OOOt^OOCiOOC5!MX(?OCiTi<OXCO 

.-itot>.i-ia>xocDO'<^-5jicocoirq(NC<i— '^     :    ■  •    :  :    : 

CCM-Hr-ip       ppppp  ppppp  PPP 

XOxSo     XOC0CCC5  -?0-^C0  i>JCit^ 

COCCiMOXJ>tCOO"r'  Tt<rOMKC^l  (M  —  rH 

oiN-HrtO   OOOOO  OOOOO  000 


OOOOO 
O  O  O  O  1> 

^  to  i^  —  c; 
tC  N  -^  ^  O 


OOOOO  OOOOO 

'>^  c^  -^  z>  n  cc  -M  t^  ;>a  X 

X  I>  i;  O  >0  TT  TT  rt  ro  ?) 

ooooo  ooooo 


ooooo 

-^  JM  -?  O  O 

O  •^  T*  P  O 
O  ?5  ^  rH  O 


ooooo  O  O  O  '-•^  o 

ooooo  ooooo 


OOOOO 

0000  o 

-*  i>  X  M  o 

CO  M  r^  -^  rH 


ooooo  ooooo 

OrHT-JXO  I<)t^OOO 

oxt^tc^c  o-^-ersco 

OOOOO  ooooo 


000 

O  r:  o 

!M  ^M  ?1 

000 


ooooo 
o  o  o  c;  o 

t-l  i>  CD  (N  rH 

CD  0^  1— I  i-<  i-l 


ooooo  ooooo 

O  w:  C5  ?3  vD  O  O  O  O  I<) 

OiXt>t^CC  cooo-^^ 

ooooo  ooooo 


OOOOO 

X  "^  o  *>•  ■^ 

00  M  C<5  S^  5^ 

ooooo 


O  O 

1— I  03 

Cq  i-H 

o  o 


ooooo  ooooo  ooooo  ooooo 

COOO'J>  OO'MwO  IOXCCXtt"  OCDCMXCC 

C:  —  --lOi-l  OOXt^t^  CDOOT*TJ<  -^rOOOIMlM 

co^i^^rH  t-ioooo  ooooo  ooooo 


ooooo 
ooooo 

O  <M  -^  O  l>4 
CD   W    N   ^   r-l 


ooooo  ooooo 

O  O  t^  -^  O  O  w  ^J  X  -"Ji 

O  Ci  X  X  1^  t^  CD  CD  o  o 

.-loooo  ooooo 


ooooo 

O  w  'M  X  O 

O   -^  ^   CO  M 
OOOOO 


ooooo 

c-i  C2  CD  Ti<  r-i  o; 

CO  M   M  n  M  "H 

ooooo  o 


ooooo 
ooooo 

00  CD  CD   X    ?5 
X>  TT    N   r^   r^ 


ooooo  ooooo 

OOOOI>  I<JX-^OCD 

r-^OOXJ:^  t^CDCDCD'-O 

r-T-,000  ooooo 


ooooo 
c<i  X  ■*  o  x> 

O  -r"  -^  •^  CO 

ooooo 


ooooo  o 

CO  O  1>  O  iM  O 

00  CO  (N  w  s^  N 

ooooo  o 


O  i-H  M  CC  ■<?     OCDt-Xd     p  --1  I^ 


iqCOrp     OC01>XC5     OrHIMCO-*    »0 
■     i-ii-ir-li-(i-l     ININSqiMlM    e* 


000000»OOOOOOOiOOOOiOOOOW^>.'^iO>Cij^iOOOCOCOCOCOCOCOt.'5COf-tOO'!j'0«WOO'' 

c^— i,-.oooooooooooooooooooooc;oc>ooooooooooooooooc 


0000000000000  u-;  00000000  000000  OOi 
— '  o  o  Lt  o  -o  o  I.-:  M  o  X  '.o  '^  ■—  c  1^  o  CO  r—  o  : ■ * 

lO-rOXi-'-Oooo-^-r^rfci^c^cor^riror: 


O  O  O  L-t  O  -O  O  I--:  ^1  O  X  \D  "^  ^-  C:  Ir-  O  CO  r--  o  X  :r  i-'^  -^  CO  Tl  —  o  r:  C".  X  iO  t--  X--  ^  'C  'O  -o  o  O  "*  ^  ^  - 
I'^s)  —  — .OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCOO9C 


^■5  + 
5^ 


<!^ 


i-H  C)  M  ^  o  :o  t»  00  C.  O  r 


lCOTj^^---Cb*X-Or-l<NCO'*i0^t-QOC:Or-l(NCr3-rJ<iO'Olr-C1090^2J2^ 
—   —  j^  j^   _^  p^  pj  jQ  -.^  j^  ^  ^  ^  ^  s 


r-i  —  —  .—  ^1 >^  —  INMCqCqC^WOKNCNCN; 


1904.]  Assurances,  with  allowance  for  Lapses. 


571 


■"e 


s 

'^ 

« 

^ 

s^ 

«. 

5rj 

i 

■^i 

^ 

5S 

5' 

^^ 


« 

to 

p^  i-a: 

t.i 

■w 

^s 

^ 

?><^ 


o 

w 

H 


h! 
O 
fe 


n??'T'   o--rt>xr;    c-nri??-?    Loot^ooos   o-hnco^*   to 

i-H-Hi— I— (I— i      rHrHi-li— l-H      NINNC*)*^      S<1 


ooooo   oocoo 
o  —  t--.  X  c;    It  —  i^  rj  x^ 

C  -^S  -r  :c  ri  M  T) '  ~ 


3  0  0  0  0  ooooo  i-t  L":  o  o  1-1 

•M  re  X  c;  -M  X  -7>  o  w  ?i  X  LI  ?o  —I  o 

OJ>--7r:ro  I'IJi-n  —  —  ooooo 

noooo  ooooo  ooooo 


ooooo  ooooo  ooooo 

OXO'TiO  O  —  I>)Xti  OI:^rrsq-H 

ioxo-t?o  ccrjrj-Hi-H  r-ioooo 

M^ooo  ooooo  ooooo 


O    O    L"     O     O  O    IC     O    11    O  O    O    Li    Li    Li  Li    O    Li    :C 

_,         X— .  i^Li-,j  o—  otcr3  oi>-r^x  Lir:— lO 

^  —   0-0.1-7  'T'Knu-M  M^rH,-lO  OOOO 

r:oooo  OOOOO  ooooo  ocoo 


OlIOOO  ooooo  OOOO 

c  t^  O  —  O  r:  r-  11  X  i«  n  c;  ~  n 

l^  C  X  ".T:  Li  T*  11  CI  H  M  H  -H 

f1-^000  OOOOO  OOOO 


o  o 

O 

— 

H) 

n  o  o  Li  o 

,— , 

— ; 

O    Li   LI 

— 

l1 

Li  in  i> 

o  =; 

T?1 

X  r;  i^  -H  r^ 

Li     —     X 

^:  u  '-< 

:/. 

'•^ 

i1 

-r  -r  n  CI  n 

n 

^ 

^ 

"^ 

Q  O  O 

?  9  9 

V  T^ 

r' 

^ 

— 

OOOOO 

o 

— 

o  o  p 

r- 

V' 

OlIOOO     LIOOOO'     OOOOO     OOOOO 
■"l>-OC1—     I^tCO-fC;     LI  —  t^ci'O    l^Li-rcoH 

c:  -J  c;  i>  "^    Li  -r  -r  CI  n    n  ii  —  —  -^    ooooo 


«      I  5;  -,  x: 


=a      gciSt^ic   ij^ 


O     O    Li  Li    11    Li    Li    LI  O    O    Li    Li    '^  T. 

o  Li  Ci  -r  O  t^  'T  >— I  3v  t>.  11  -r  CI  15 

-r  CI  H  M  11  rt  —  — I  OOOOO  O 

OOO  OOOOO  OOOOO  O 


OOOOO  ooooo  ooooo  ooooo  1J 
Li  o  Li  —  ;^  I--  3>  11  X  1)  1^  1)  r.  -,;  r:  o  X  jc  Li  ^  r: 

"T'H'— 'wO  c5iwwO  ooooo  oooOw  o 


:^00     OOlIOO     OOlIOO     OOcixlI  LiLit^ 

■.  t^  -r    is  c;  n  i^  n    t^  CI  o  1-  Li    CI  —  c;  t^  o  li  —  ci 

;i^:0      Ll-r-fcici      H11r-I— .1-1      —  r-iOCo  OOO 

_  --.  o 


=2.  -  Li  _  

-r-Hooo   ooooo   ooooo   ooooo 


ooooo 

lO  LI  CI  Li  O 

:o  -sC  —  X  i^ 

^  n  —  o  o 


ooooo  OOOO-O  OOO  LI  O  OOO 

O  II  'O  r;  >i  —  Li  —I  X  -o  'T'  n  o  X  !>•  '^  o  -J 


O  LI  Li  O  O  O  O  Li  LI  LI  O  O  O  LI  LI  Li  Li  iC  X  O  H  "T  —  Ci 

_        -^  n  i^  o  w  X  o  CI  t^  c)  X  -r  o  :o  CO  r-  o  ~.  x  x  t-»  ",c  li  -rr 

^       ;2  t--.  o  x  »  Li  11  -T>  CI  n  u  n  11  ^  -H  --  —  OOO  o  o  o  o 

-r  —  -hOO  ooooo  ooooo  OOOOO  OOOO 


ooooo  ooooo  OOOOO  OOOM-^  ccxon 

o  o  CI  o  CI  CI  CI  1^  o  LI  o  •-C  11  X  Li  ij  —  o  c~.  X  t^  w  :a  Li 

-ronor-  ccLirr-Hd  cinn  —  — i  -h  —  —  oo  oooo 

LICI  —  OO  ooooo  ooooo  ooooo  OOOO 


ooooo     ooooo     OOlIOli     OlIOOli     OOOOO     «•! 

LI  o  Li  :c  Li    ■-  Li  X  11  X    rr  —  X  "^  CI    —  X  o  '?'  11    i-H  o  c:;  X  !>.   io 
locococir-    ioli-?<-tci    C1C1H11H    n^  —  r-i^    i-hi— looo    o 


L1C1  —  OO     ooooo     ooooo     OOO 


o    ooooo    O 


^  — ^„__„„c 

ooc;o  =  o<=ooo=! 

<Z>  t — r  -—  X  o  *i  ~  ■-;>  r:  o  I-  -r  —  X  o  c-i  c.  t£  ro  o  I — 1«  ^  x  > 


o  oo  o  o  o  ^ 


OCOCCOOC: 


. -     -     -      _ -.    ,  -.    , -  -_  -     Tl  ^  «  ^  —  o  o  o 

>ooooooooc;c;ooooooooc;oooooooooooo 


o  -r  eo  r;  r;  ; 


ooc;ooooc:ooooo~  COOOOOOOOt 


VOL.  XXXVIII. 


2  s 


572 


On  the  Valuation  of  Whole-Life  Industrial        [Oct. 


I'fe.'^ 


O 

5         -o  « 

so    «    S    >:     Ph 

;.     "^-r    5:    •?»    CO 

^^  e  s  '^ 


"ti    ^    /— N    °« 


«i     5^     e 


^'k.^. 


e.5 


■t    'ii  ■'^    =e 


■^  j;; 


Or 

1 

5i 
Si. 

5^ 

03 

<-i 

^ 

PI 

o 

^ 

r-l 

H 

'^ 

s 

^ 

< 

!■»» 

u 

fe 

s 

< 

^ 

<S 

'S 

c 

-^ 

l-l 

5^ 

'A 

H 

li) 

Sr; 

V. 

<< 

I-? 

<! 

K' 

5« 

O 

*5 

h! 

« 

<S 

h- 

^5e 

<s> 

c 

^ 

fc 

1 

S^ 

h=H 

CO'-lOlr^X  CO-rCOXT-H  ^iCNOCO  «'aXl>M  -^Ot^--* 

t^O^r-iT?  TfipjTfioO  CCC5C5  1.1X  XOOCO-^  WXi-H-* 

xxotOiH  ipxptTiW  ccriMCOi^i  -^pcit^io  cocxio 

cbt^csOi^  Aji^jqcqiq  (NNo^jgoq  iqM.^t^J^  1^,^00 


O  X  O  J<l  ^ 

la  ccn>  ro  10 

O  O  C;  rfi  O 
X  O  i<I  LC  l^ 
O  --^  I<1  1-3  ?5 


l>XCr^r5     tCOXCiC:     >-iCiM-^C5     WXOffl 


-i.  .-.  r^    -^  lo  10  o  LO    o  »-•;  cc  CO 


oocqi>ox  xxci.i~5  iratoc^t>-C5  Or-ico 

COCCrTCCl>  COUICCOO  CTOiMXX  IMC005 

CvlMi— I"— iX  -*C;oOt»p  I>l';#0  1-'5l0  OTJISq 

•^dooAliH  NNWW-^  T?-^r}i-^T?  -^TfT? 


i>aswiaco   o«Dx-^co   cocst^Nco   i-i(Mi>. 


CDlOi— iCOt-     I>CD'Ti'— 105 
CDCCi>C2>-l      WUH>C50 


COOOSCDCO  OOU3 

Oi-HCOi-ilO  t>.Ci-H 

(M-^Ot^X  OTi-iN 

cceocowco  co-n<-* 


05  CO  w  L.O  O     X  t^  --I  1—1   X 

050XXIO    ^t^nxiN 


1>QCOOJ>     COt*C 


-J  uo  uo  C-:  t^   10  O  CO 


■^  ic  M  rq  X    CO  X  ?^  t^  i^    :r  ~  ri  —  "-"s 
T?  c;  ?)  -fi  O    i^  X  O  —  CO    —  >■:  t^  X  Ci 


f 


eocc^sxx  c;i>?3?qx  Ci-Tf^oiO  eococoo  loci^co  .-■'x 

Oc;t^rji>.  1— WW  wo  iOT?i— wi-H  cocoOM^  t^XwO>-> 

oocpoxp  C^XCOXI-l  cpOyit-iTl  TTt^-pi^I-^^  i-0^e«.aD3t;» 

w>bc^xo  oOfHrH^  ncocomt?  ■Jfi-^ibibiis  >bibib>a  ii-|ia 


: — 1 

e 
+ 

•3 

0  CC  T?  I>  X 

cq  -^  CO  t^  X 
00000 

0  rs  ^  'T  (M 

.—  X  C2  CO  Ci 
X  t^  t^  X  0 

C5  0  i-H   !N  CO 
0  1— 1  1— 1  I— 1   i-H 

1514] 
16317 
17502 
18684 
19849 

rt  r^  5^  CO  CO 

X  CO  Tji  0  N 
0  0  1-!  "  (M 
0  (M  CO  ■*  10 

N  cq  N  (N  w 

2624G 
27231 
28188 
29122 

1 

1 

- 

r 

nco^    iocoi>xci   o-HN?:- 

1— liHi— I     I— li-li— li— iiH     Ne<lNTI 


H       "^ 


^    H 


c  2; 


Ol^i-<l--OCCOOs 


CO  b- o  c:  to  f-«  00  o  X  o  ira  tL    _     _      _     , 


.rj»Tj«00:0'-«^00>-'QOOC^i-««'^Osi 


'  ci  r- 1-  o  «  - 


C0C0C5O»-irH0JC000Tj<»0 


■  GO  X  Ci  o  *-t  e 


^OOO  Or^  - 


iot^t-XCiOOi-KMCO'^OOb-XClOr-' 


<:>OOr-ii-Hr^p-Hp-^i-H»-li-Hi-Hi-Hi-H.-Hi-HC^C^C^C<)C^C^C^G-1<NC^G^C^COCOCOeOOQ=OCOr5COOOOO-«*''^;r 


r—t^lcC-^O  —  I—  XC:Oi-*<N:0"^kO"-Ct-00 


^r^r-l.^r-i^I^<NC<)< 


:  -_  r^  3U  t;  cj  fh  c^<  pj  "T  > 


1904] 


Assurances,  with  allowance  for  Lapses. 


573 


«  5  s 


o 
^  CO 


c^  » 


It.  ^      ID 

c  :?:  '^  -c 


< 
1—1 

?  e  ^  J 
^"^■5 

m 

;  a  -t:  o 

< 

;  ^    a    =0 

H^ 

r^Q^^  ^ 

«  ,  "^s 

i-i 

the 

ieath 

ayah 

1^ 

.Is  I 

;  «  «  I 

S  ?.      r 


% 


•^  O  C  rt  M  t>  ?i  r:  re  -r  l-:  r:  i^  x  c: 

O  O  C  c;  ".c  rt  i--  ?■]  1^  ■>!  t^  ri  1^  ■>!  X 

o  o  e:  n  5-1  -H  C5  X  '-c  o  r:  Ti  o  ~.  t^ 

jo-^-^-^-^  -^rtrtfrrs  r:r:ic7qji 


j^i  -?  c  n  —  o  •,r  o  r;  rj  -T'  i;  -^  L-  c  i^ 
<  o  r.  n  w  X  c  ri  -r  Lt  i^  x  r;  c  —  — 
-?  u-  -c  t^  t^  t^    X  X  X  X  X    X  X  r;  r.  ;r. 


+ 

f^ 

-H  c:  02 

lO 

^ 

CO 

•  ^ 

^ 

CO 

^^ 

_ 

?H>  X 

_ 

_ 

lC 

^ 

!> 

ri 

CC  ^"  »^ 

0^ 

CO 

ot 

Ci 

-^ 

X 

^« 

?j 

■T^l 

— 

— 

*- 

LJ 

'si; 

X 

H 

CO 

X  ^  --^ 

r-l 

c 

a  1^ 

CO 

-:* 

CO 

J; 

1^ 

0 

Ci 

^^ 

J.; 

t>  0 

1" 

T?  >oo  «IO 

;c 

0  0  lo 

0 

iS  0  T? 

-a 

^ 

~" 

'j* 

.  w 

CO 

CO 

+ 



X  0  t~. 

-f 

M 

_ 

, 

^ 

x^ 

J^ 

^ 

X 

CO  t^ 

^ 

X 

*-iS 

-y* 

C5 

7Z  t^  CC  7^ 

:o 

JO 

CO 

CO 

-^ 

X 

CO 

!>! 

S5 

10 

CTi 

CO 

w"; 

^* 

cc 

0 

0 

30  T?  0  0 

,   ; 

X 

—4 

r- 

c: 

;X 

cl; 

ra 

1/: 

r>. 

^ 

10 

re 

^ 

<! 

CO 

X  T?  00  s« 

0 

X 

0  CO 

uO 

J>  C5 

f-^ 

CO 

■^ 

l.O 

Cl? 

J>  X  0 

s 

m  ^  io  »o  CO 

CD  »  t-t>t^ 

e>.t^x  X  X 

X 

X  X 

X 

X 

X  Lt  CO  CO  t^    T1  ?"i  X  r;  t^    —  ??  Ti  —  lo    o  ^  c  -r  ~.    ■t'  ?.  'O 

CO—iX— (KJ     COCOM^Hp     0it~O?Jp     XOMOt-.    >piNp 

T?  t- 1^  X  do  do  do  do  do  do  t*t»i>t>.t*  o  tb  co  <b  ib  o  ib  ib 


+  xco^ffj-^  O5<i?ioo.-i  oor^t^co  <^  on  -^  '>'*  t^  .-inx 

17  «>C50Ci-?  xt^  —  i>x  rt-rxcoi-i  xcoi^C—  -rxco 

rr  -T*  C;  ^»  X  -r  CO  -r  t>.  —  O  to  t^  t^  CO  -r  C  CO  r  —  CO  t^  l-»  !>. 

<  —  —  C-rX  — — t^Cco  ioj^~.  —  CO  lovcxoic  —  Tirs 

■?  M  CO  -?  -r  -r  lO  ■■;  lO  co  co  co  co  co  t-^  t^  t--  t^  l^  j^  x  x   x  x 


- 

,^ 

.» 

r^ 

X 

t^  X 

r 



01 

01 

^ 

^ 

ri  r -^ 

-^ 

,. 

01  LO  J>  t> 

X 

.■ 

^ 

— 

'^ 

■M 

0] 

I  — 

0 

—  -« 

'TJ 

1^ 

■^ 

C^  ^    » 

— 

CO 

M 

H 

^- 

X 

^- 

t^ 

^ 

14 

ct 

T    -T" 

CO 

01 

>— 

'S". 

X 

^ 

te   —    c% 

* 

CO 

c  t>.  CO  01 

-f 

i> 

— . 

— 

0 

c 

c 

c 

c  0 

c 

c 

c 

~ 

r^ 

r; 

c:  c:  X 

X 

X 

X  t^i>x> 

0 

^ 

2 

■"^ 

'"' 

" 

^ 

'"' 

■^ 

g 

, — 1 

H^ 

X 

01 

._ 

_ 

— 

^ 

CO 

1~ 

01 

LO    01 

_i 

_ 

^^ 

t^ 

.* 

-* 

-*  _  — . 

— 

— 

i  r;  -i. 

0 

;— 

01 

r^ 

CO 

CO 

CO 

CO 

T* 

— 

r^ 

* 

* 

■*"  ^  0 

-/ 



lO   >0    OC  CO 

J^ 

*^ 

T^ 

01 

01 

cr^ 

C:  01 

— 

»": 

10 

i-'i 

— 

TZ   ^"   i^ 

70 

* 

CO   l^  _    CO 

0 

< 

ri 

— 

-^ 

CO 

^~ 

01 

»* 

y— 

•^ 

it 

1^ 

— ; 

..-• 

CC    L*;     » 

y 

-. 

CO 

c' 

"." 

'." 

i_0 

■"" 

'" 

lO 

•' 

T 

T*    T    T 

T 

T 

t^  1;-  t-  1  ^ 

t>. 

0 

s 

1  = 

=: 

"a^ 

— 

^ 

01 

-~ 

-i 

10 

CO 

1>  X  ~ 

— 

_ 

01 

•* 

« 

LC 

C  t^  X 

— 

3 

—  01  CO  ■!? 

10 

= 

— 

— 

— 

•— 

— ^ 

>— ' 

"  t—  1— 1 

— ' 

04 

01  oi  oq  iM 

(N 

0 

^ 

:  r:  »7-i  r.  r-  o  -t-  ?i  p  ci  I- 


cc  I-  c  t—  :j^  ».*  t-  c;  c^  o  cc  —■  -r  1-  o  so  -o  —  t-j 

-C  1'  00  o  ^  CI  «  o  ::i  1'  a;  o  -^  CJ  -r  c:  -c  I-  ~ 


p-i-T'st«eoo-j'rH-^Citcc^O~»: 


;^^t--CixeQc:^o-*r.  Ow-—  t — r»cc::;o 


.  X  00  X  »  X  r-  ■::;  - 


t-  r:  o  -o  c^  r-  : 


t-  I-  I- 1-  i'  t-  I- 1--  I-  X  X  X  X  X  XX  X  :r  X  x  x  —.  r;  ~.  ca 


«r-.oociOr-tci«-*ioot^cocaOi-«cicr:-^kOOt--ooct0^^efl«-<i<o«t^ooc:o<-^ciEO'*ooi--coo 


2  s  2 


574 


On  the  Valuation  of  Whole-Life  Industrial         [Oct. 


1^ 
Hi 


urnnce 
of  an 
e  of  an 

IZi 

§  «.H 

C-l 

cc 

o-  s    ^ 

05            ^ 

CO 

.o  p?: 

I.f> 

•S^^" 

to 

^s 


^    «o 


t- s  S  ^ 

•K,  <s  ^   5: 
?5   e   S  05 


,5^  e  §  S    00 
5?  --S  ^   « 


la 


« 
'S 


<1 


^  ■«  ^   |i  W 

c,  - 

5  g  ^  S 

jsi  eg 

L  ?^^ 

Pl^  §  ;?;  i« 

\:  s  <j  H 

H    5^  «=   5 


.2      c 

go  S:, 


(Me0i:^OO     ^>OOXO     (M-f'rtCS'*     1>M^^M     tCO«-H 
Oil— 1«^^     W-^-^MM     MMCOCOM     fsO'lrjMJci     .^r^t^O 


+  iCD«ONOi-i  OiMOiOCO  CCt^t^COt^  T?OC5t^N  t^O-^Oi 

■«  •'iJI'^OMCO  COCCli^COO  fO^J>.--(M  r^Cj!M'*T^  OtiO"* 

,>?  lirae-itMCiO  Ji^^OOr^  tcr-ico^  oo^L'^x-H  tjicoxo 

)•<  |OX(M  —  »  XOMCOlC  CCXClt-HM  CCL-:CCt^~  O'-IIM-^ 

"S  5vii<iroMr?  co"'*''^'^'^  ■^■^^loo  iolil.ii.'Si,'^  cccctcco 


l<! 


t»  C^4  «  CO  O     -^  to  .-I  M  O 

oooqxiN    lOt^Ciop 


o  05  00  CO  lO  cq 


1-1  t»  1— I  X  o 

C5  t^  "  05  iM 
O  ^  !M  C^  O 

i>  CO  to  X  O 

r-l  N  (M  <M  CO 


CO  i-l  (M  t^  X 
.-I  1-1  CO  i-H  1^ 

to  rH  lO  C5  N 


ONMtOCi  C0Ol> 

C510XCOC3  I>CO»ffl 

iraxoMco  T}(io«o 

XO5r-l(MC0  -^lOtO 


C  C  X  I--;  ?i    Ci  O  X  M  M 

1— lC0tOC01>      n-!-^I>05TH 

OWTfiibilo   cccbcbtbt^ 


X  c:  -r  -^  o    N  Li  M 

MCOOMCi     COCOrt 

t»  t».  t>- 1- lr»   J>t^t» 


±     I 


IM  lO   r-i  (M   rH 

(M  t^  lO  X  — ' 

05  X  ■*  •—  ;o 

(M  t^  O  ^   CO 

1-1  1-1  (M  I-;  M 


-a  CO  to  t^  o 

CO  c;  o  c  C5 

c:  —  -r  :o  i>- 

-r  w  t^  X  O 

:^i  Ji  >;  N  iM 


-"JOtOSiWi  N(X)-<?< 

Ivl  — ■  ui  ^  CI  O  1>  CO 

cr.  o  o  c  C5  ci  1^  to 

."-,  'M  ?o  ^^  th  m  ffi  r>» 


r  (M-<TtOMo  ciiit-t^T?  ^'T'ocot^  IO351CC0C0  corqtotoc^ 

X  l051><Mi>'#  (MOI^lOlO  tOlCMXM  LOtOlOi— ITT  lOCOXr4?4 

8,  'T^'fT^'rix  cot~pcpo  i^^ciiMMTji  Lotpt^xx  xxt^t^c 

I?  aoi^coT?-^  liiLotbitb  tbioJ>*»t«  t~J>t^i>t^  t-j>.t«t»r» 


'S'  l>  X  -^  t^ 


O  1-1  N  CO  -^ 


A^  oocu';ot^cooot~--^^x 


c.  —  ocr^oc:c^Oi-ic:--oor-oooi'<rcoi.';ooc^ 


_?        I      , ■  ^  ^  ■ ^  —  c-i  ^]  7-1  T)  ^1  Ti  "M  ^1  1M  1M  c-i  c-i  c-i  :c  r^  c^  r;  CO  CO  cc  :o  «o  CO  ?"  c^  =^  ■*  T  -^  -^  ■*  ^  ■*  ^  ■    . 


t-a:  c.  o^MOT  ■*»ocot^ooc:o»-'cic0'^»r50t»ooa0^cje 


r-ii^i-(r-(rHi-ir-tr-n-ici?1(NC^C^C^«C^(NC^0QCQCCCO0O00CQCQ00C0^*'* 


1904.]  Assurances,  icith  allowance  for  Lapses. 


575 


H 

_ 

c 

iirance 

of  an 

e  of  an 

^ 

5 

K 

"So  ?   si 

0  1-1  N  « 

•^ 

uo  CO  i>  X  Ci 

0 

,— 

w  CO 

'S* 

>ft  CO 

t>  X 

Ci 

c 

|>J  CO  ■«? 

»o 

0 
4 

e  c 

3? 

1 

1— 

1—1 

0^ 

!^  <N  (>J  (N 

(N 

«c     «i   ^ 

5 

^^^" 

sofa 

valii 

lie  va 

Uinq. 

+ 

in  X  0  M 

N 

Cil^ 

,_! 

t^ 

0 

CO 

1ft 

•N 

-M 

cri 

CO 

ca  r-,  0 

C^l 

-t< 

1ft  t^ 

0  5^ 

Ci 

CO 

X 

CO 

X 

lA 

7<  cit-  «;  T? 

M  p  Ci  r~  lo 

^  "^  CO  w  00 

CO  (M 

CO  w 

9  Ci  i^ 
CO  (N  1>1 

S    «i  !>(  'S 

t^ 

.0  -S;           ^ 

II 

1 — 1 

s 

+ 

10  CO  M 

.V. 

-^ 

T«    ,— 1 

^ 

t- 

X 

,^ 

X 

X 

-^ 

0 

s  cr ...  09 

**< 

M  Tj"  0 

?5 

'^  -f< 

t^ 

X  1-- 

^"1 

■^ 

CO  iM  c; 

I>» 

CO 

t^  0 

M 

CO 

M 

•M 

^ 

?) 

t- 

iO  CO   X 

?i 

CO   ift 

I^ 

X 

'^             S     « 

■= 

-0  I;-  t^ 

X 

X 

X  X 

X 

X 

X 

X 

X 

9 

9 

Ci 

■3 

^^■^^ 

*"-S         2 

+ 

X  -*  -.o 

2? 

Ci 

-*   -H 

r-l 

LO 

CO 

0^ 

.^ 

CO  0 

t^  Ci 

X  CO 

I'l 

0  '>^  (M 

0 

CO 

^    -T' 

CO 

f-H 

Ci 

i^ 

-7" 

N 

Ci 

1^  CD  CO  t^ 

Ci 

H 

Tq   0   0 

Ci 

t- 

10  CO 

^H 

Ci 

CO 

"* 

•M  0 

X 

Ift 

Ci 

t^ 

1ft 

CD 

1! 

O* 

cot-  t^cb  io 

CO  CO  CO 

1ft 

1ft 

ift 

Ift  lift  -^ 

^ 

^  -# 

CO 

CO 

M 

^'^i^ 

K 

§ 

<^   •VA 

ages 

year 

Iowa 

as 

H 
■< 

2 

s 

+ 

-#  -?  10  t^  1-1 

CO  X 

-*  •*  Ci 

X 

lO 

CO  0  0 

r-l  l>  t^ ? 

X 

P^ 

's 

N  C5  0  '^ 

X 

t-l   Tjt  t^  -.Tl 

t^ 

X  X  t^  M 

Ift 

Tji  CO 

;^ 

Ift  Ci 

1^ 

l^  lO  CO 

i-H 

«o 

t^t-  0  -t 

3 

ift  Oi  c^ 

"# 

tfl 

CO    r-l 

X 

10 

r-l 

0  0  '#i>  d 

r-{   CO 

1ft 

1> 

Ci 

r-( 

CO 

Ift 

COi^  l^ 

X 

Ci 

^ 

s 

0  0  CO  CO  CO 

t-  t^ 

1;^ 

i;~ 

I_^ 

X 

X 

X 

X 

X 

X  X 

X 

X 

X 

^  S         0 

02 

•3 

< 

— 

^^ 

^^ 

^^" 

^^ 

^^ 

1-5 

^ 

~.  r?  0 

~ 

^ 

C  " 

— 

» 

C^l 

X>  ift 

^ 

1ft 

•* 

CO   CO 

^ 

.- 

■M 

X 

-M 

-A 

_^ 

X  CO  ^^ 

^ 

K 

0  ci 

^H 

3 

t^ 

CI 

CO 

Ci 

f— 1 

CO 

ift  t^ 

Ci 

M 

Ift 

X  CO 

X 

II 

ji 

i^  M  ip  0  T" 

I>  65  05  Ci  C5 

CO  rt 

6  Ci 

9 

Ci 

X 
X 

Ift 

X 

W  0  t--  1ft  I<l 
X  X  t^  i^  t^ 

Ci  CO  CO 
CO  CD  CO 

CD 

X 
1ft 

1ft  CO  9      :      ; 

1ft  1ft  lb     ■    ■ 

? 

1 

JO  M  t^  M 

^ 

?0  X  I-l 

^ 

^^ 

^^ 

^ 

X 

M 

Ci 

-T"   X  t^  Ift   I-~ 

N 

CO 

-Tl 

H 

CO  t^l^ 

CO 

?? 

1^  c; 

f— i 

~ 

Ci 

i-i 

CO 

l^ 

CO 

0 

CI  -.o 

CO 

CO 

^ 

0  0 

'«»               C>      ^ 

:<; 

0  CO  I- 

t^ 

CO 

-.0  X 

3 

0 

X 

CO 

CO 

X 

2 

l^ 

0   C"! 

--- 

o 

0 

ift 

CO     :     : 

xt^  ^ 

-*  t- 

Ci  •■- 

CO 

1^ 

Ci 

,-H 

M 

1ft 

t^  X 

Ci 

0 

rH 

iM 

CO 

-*     .     . 

i; 

CO  yi  ip 

1.0 

lO 

Ift  CO 

CO 

~ 

'■r 

tt 

^'T' 

i>. 

J>. 

t^  1^ 

t;^ 

X 

X 

X 

X 

X 

!■«       Qi       C       <^ 

11  "^is 

+ 

l>  CO  l>  1.0 

o 

■M  0 

3Q 

- 

c? 

CO 

_j 

CO 

^ 

Ci 

r-l    0 

X 

CO 

o 

-, 

I> 

CO  Ift  i>- 

_;, 

I  ^^  ^ 

-*  CO  -- 

CO 

^  10 

Ift 

1^ 

1ft  t^  l^ 

i^ 

1^ 

s 

^ 

CO    N    rH 

rH 

[S 

in  C5  CO 

00 

Ci 

C:  X  t-  CO 

■•:? 

c-l  cp 

X 

1ft 

9 

0 1- 

■^ 

X 

1ft 

M 

Ci  CO  CO 

0 

:'l'^r^ 

^ 

■f 

x  6  .^ 

1—1  r-l 

1—1 

^^ 

rH  1-1 

iH 

^3 

■^ 

I-l 

1— 1 
1—1 

6  6 

1— (   i-H 

1— 1 

6  Ci  Ci  Ci  X 

X  do  J>i>£* 

1^ 

II 

1 — 1 

t 1 

S       1 

<     OA     ^     >* 

+     1 

U5  0   CO 

,_i 

1— 1 

t^  CO 

Ci  ^ 

CO 

~n 

^ 

CO 

X 

Ci 

Ci  Ci 

~^ 

CO 

CD 

CO 

IM 

X    rH    CO 

0 

a  <i  H 

H 

•^  CO  05 1^ 

0 

CO  ^ 

Ci  CO  CD 

oq 

•^ 

-M 

t^ 

Ci  CD 

X 

T^ 

X 

CD  0 

O  l>Ci 

1^ 

(recko 
Assun 
Annui 

■*  C5  0  0 

■M 

M  c^l 

0  X  1ft 

(» 

X 

^ 

0 

Ift 

0  Ift 

CO 

CO 

Ci 

-M 

-T-    Ift   CO 

t^ 

i^-o  — 

CO 

CO 

X  0 

M 

CO 

1ft 

t^ 

X  0 

CO 

Ift  CO 

t^ 

^ 

CO 

-7    Ift   CO 

t^ 

"^ 

?'  ^  "? 

? 

"? 

•f  1ft 

o 

0 

0 

>ft 

0 

CO 

9 

9 

0  9 

9 

9  1^ 

1^ 

t~ 

t^  ^  ^^ 

r~ 

^ 

- 

g 

j 

2° 

s 
Q 

r-'Z- 

0  i-l  N 

CO 

.^ 

ift  CO  1>  X 

Ci 

0 

^_l 

M 

CO 

-t? 

Ift  CO 

l>  X 

Ci 

-. 

_, 

10  CO  -f< 

Ift 

S  ^^ 

r-l 

r-l 

r-l   r-l 

" 

55  (N 

50  eo  so 

CO 

\  i 

+ 

ci  0  '-* 

•^  ^  X  ? 

3  CO  CO  -i  0 

■0  n 

Si  -r  *^ 

CO 

r<  -*  0 

~,yi^ 

0  -a-  CO  CO 

C-l  CO  CO 

-r 

CO   rH    - 

0  T 

I  X 

rH  Si 

:     0 

^  0  w-  0  0 

•M  01^ 

■'S' 

1  CO 

VS  Oi  CO 

CO 

1^1 

-t-SirH-WiXCOOO           1 

;    < 

«    1 

«  p5 

0  c^  Ci  : 

5  ■*  rH  00  0 

r-l 

»  0 

<M  Sia: 

6i  0  IM 

S  b  so  0 

1~  -*  rH 

00  0  00  p 

X  ~D  CO 

rH  Cil~ 

0  -C  -M  0 

Y-t- 

■f 

4j<4»<  0- 

««  01  0 

»  ■?)  C^  Ah  il< 

^ 

i>000!CiC!«3XCOt-l 

-. 

t--J5  to  0 

toioiooTr'<t'<j'-*eococooomcoc^c^ 

t    ^-H 

1 

•-       cs 

0  n  <> 

C-1  -*  ^  •? 

1  to  C.  00  Cf^ 

0  03  1- 

0  -s  0  CO 

?  ^  i? 

0  CC  CM 

0 

ts  ■*  0 

7-)  ts  0 

■* 

X  : 

".  -* 

—    ^ 

,  ,_, 

X  ;J  0  1-  Ci  1-         1 

H 

2 

-  Si  ■?!  -^  N  01 

i  C<3  I^  0  CC 

■*  'S*  CO  00  0  0  i- 

r-l  Ob-  0  0  i- 

^  0  X  0  Si 

0  0 

a 

7^0-0^- 

H  ^1  rr  0  1' 

X 

=>  -r 

."S  '^  i" 

0  <0  1; 

as  00  1- 

CO 

5 1  25'"" 

15 

•3 

0  ^  ^ 

-  -j:  Oi  0  :; 

■i  0 

^  to  r-  1- 

-  X 

c 
X 

1-1 

-co 

00  X  CO 

X>  M  X  X  X  y  -JO 

X  X  ci  Si 

III 

-.Z.  1-  'X. 

Si  0  .-<  Cs 

OQ  ■•*  0  *-0 

t-  c 

C  Si 

0  -■  -M 

CO 

-*  0  -i  I~  CO  Si  0 

^  » 

1  CO  ■*  13  Ot-ot  OiO 

r-l  N  CO  >*  uO  to  (^  00  o> 

-rf^  -T 

ti  0  0  -s 

0  >.-»  0  0 

-:  0 

■s  -^  -s 

•i  »  -i  0  0  -.; 

■s 

t-t-1 

-t^t*t^t*JC*i»i- 

.00 

00  00  CO  a>  00  00  QO  00  00 

1 

576 


On  the  Valuation  of  ]]' hole-Life  Indiistrial         [Oct. 


Table  IV. 

Valuation  Factors. — Slwioing,  at  the  specified  ages  at  entry,  and 
durations  of  assurance  {reckoned  from  the  end  of  the  calendar 
year  of  entry),  the  vahie,  '^''^'^\\k\x]+n,  of  a  Subeender 
Allowance  of  1  in  respect  of  each  year  of  duration  completed 
at  exit,  loith  proportionate  allowance  for  fractional  durations, 
payable  {after  5  years'  duration)  on  lapse,  loith  allowance  for 
mortality.  ^^^^  j^^^^^  jj^^^_  3  per-cent. 


Age 

AT  ENTR-? 

=  [.r] 

Duration 

Duration 

(") 

1 

5 

15 

25 

35 

45 

55 

65 

75 

0 

1-958 

•825 

1-097 

•951 

•781 

-726 

•64« 

•439 

•142 

0 

1 

3-476 

2-460 

2-546 

2-135 

1-829 

1-582 

1-145 

•718 

•232 

1 

2 

4-445 

3-768 

3-479 

2-883 

2-528 

2-057 

1^429 

•883 

•288 

2 

3 

5-330 

4-957 

4-212 

3-486 

3-064 

2-438 

1-680 

1-045 

•352 

3 

4 

6142 

6-053 

4-903 

4-045 

3-526 

2-786 

1-930 

1-223 

•430 

4 

5 

6-933 

7-132 

5-623 

4-608 

3-987 

3136 

2-191 

1-420 

•528 

5 

6 

7-295 

7-537 

5-814 

4^689 

4-023 

3111 

2^104 

1.329 

•454 

6 

7 

7-611 

7-874 

5-949 

4724 

4-023 

3-058 

1^987 

1-208 

-388 

7 

8 

7-886 

8-150 

6032 

4-719 

3-990 

2-983 

1-854 

1-078 

•310 

8 

9 

8-122 

8-371 

6070 

4-680 

3-933 

2-890 

1-706 

-942 

•168 

9 

10 

8-322 

8-542 

6-078 

4-620 

3-853 

2-778 

1-557 

•812 

•144 

10 

11 

8-488 

8-665 

6064 

4-545 

3-748 

2-654 

1-409 

•667 

-093 

11 

12 

8-623 

8-747 

6034 

4-460 

3-628 

2-511 

1-271 

•528 

12 

13 

8-731 

8-790 

6-003 

4-373 

3-496 

2-358 

1-143 

•427 

... 

13 

14 

8-817 

8-800 

5-974 

4-295 

3-358 

2-196 

1-019 

•318 

14 

15 

8-886 

8-782 

5-953 

4-236 

3-216 

2-035 

•894 

•228 

... 

15 

16 

8-940 

8-743 

5-939 

4-183 

3-071 

1-876 

•778 

•153 

16 

17 

8-983 

8-684 

5-936 

4-141 

2-922 

1-731 

•674 

•112 

17 

18 

9013 

8-614 

5-944 

4-112 

2-778 

1-592 

•579 

•092 

18 

19 

9-034 

8-534 

5-956 

4-085 

2-638 

1-457 

•503 

•058 

19 

20 

9-054 

8-446 

5-959 

4-051 

2-512 

1-336 

•433 

20 

21 

9-073 

8-363 

5-953 

4-007 

2^403 

1-230 

•363 

21 

22 

9-087 

8-284 

5-933 

3-954 

2-310 

1-125 

•312 

22 

23 

9-091 

8-211 

5-902 

3-894 

2-220 

1-026 

•273 

23 

24 

9-086 

8-148 

5-859 

3-826 

2-152 

-940 

•236 

24     j 

25 

9-076 

8-102 

5-807 

3-753 

2-050 

-856 

•204 

25     ' 

26 

9-061 

8-070 

5-748 

3-669 

1-967 

-799 

•154 

26 

27 

904  i 

8-012 

5-681 

3-582 

1-880 

•730 

•150 

27 

28 

9-020 

8-006 

5-605 

3-489 

1-794 

•665 

•138 

28     i 

29 

8-985 

7-960 

5-526 

3-392 

1-703 

-618 

•115 

29 

30 

8-942 

7-908 

5-436 

3-287 

1-610 

-552 

•073 

30 

31 

8-890 

7-846 

5-340 

3-180 

1-517 

•498 

31 

32 

8-830 

7-769 

5-234 

3-065 

1-424 

•436 

32 

33 

8-762 

7-680 

5-121 

2-949 

1-329 

•382 

33 

34 

8-687 

7-579 

5-002 

2-850 

1-237 

•322 

34 

35 

8-603 

7-469 

4-876 

2-704 

1-144 

•281 

35 

36 

•246 

... 

36 

t 
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Table  V. 

VALUATro:^  Factors. — Showing,  at  the  specified  ages  at  entri]^  and 
durations  of  assurance  {reckoned  from  the  end  of  the  calendar  year 
of  entry),  the  value,  "''f''(lA)[j^]+„,  of  a  Sueeender  Allowance  of 
1  in  respect  of  each  year  of  duration  completed  at  exit,  with 
proportionate  allowance  for  fractional  durations,  payable  {after 
5  years'  duration)  on  lapse,  loith  allowance  for  mortality. 

Half  Lapse  Rate.  3  per-cent. 


Age  at  Entbt  =  [x] 


2-204 
2-996 
3-JS7 
3-911 
4-298 

4-fi62 
4-812 
4-939 
5-043 
5125 

5-187 
5-229 
5-2o6 
5-268 
5-271 

5-267 
5-258 
5-244 
5-226 
5-205 

5-186 
5-168 
5-148 
5-126 
5-100 

5-072 
5-041 
5-013 
4-980 
4-945 

4-901. 

4-857 
4-810 
4-758 
4-704 

4-643 


15 


1-844  I  1-597 
2-853  I  2-287 
3-536  2-695 
4-107      3-010 


25 


45 


55 


4-609 

5083 
5-218 
5-316 
5-381 
5-416 

5-428 
5-417 
5-386 
5-337 
5-274 

5-202 
5-123 

5-039 
4-954 
4-870 

4-783 
4-705 
4-634 
4-569 
4-514 

4-468 
4-432 
4-399 
4-366 
4-328 

4-286 
4-238 
4-185 
4-126 
4060 

3-989 


3-302 


1-252 
1-779 
2-090 
2-337 
2-563 


3-598 

2-788 

3-6.30 

2:776 

3037 

2-748 

3-620 

2-703 

3-583 

2-644 

3-537 

2-580 

3-486 

2-513  ] 

3-432 

2-444  1 

3-383 

2-380  1 

3-342 

2-323 

3-309 

2-280 

3-284 

2-241 

3-265 

2-210 

3-256 

2-187 

3-251 

2-166 

3-241 

2-141 

3-226 

2-111 

3-205 

2-079 

3-178 

2-042  : 

3-146 

2-001 

3108 

1-957  ' 

3-066 

1-911  1 

3-022 

1-862  i 

2-974 

1-808 

2-924 

1-753 

2-868 

1-698 

2-809 

1-639  1 

2-749 

1-577 

2-684 

1-513 

2-613 

1-451 

2-541  ^ 

...     1 
1 

1-385  i 

1-026 
l-4«0 
1-758 
1-970 
2-156 

2340 
2-316 
2-281 
2-232 
2-175 

2-110 
2034 
1-952 
1-868 
1-782 

1-697 
1-612 
1-528 
1-446 
1-369 

1-299 
1-240 
1-186 
1-139 
1-094 

i 

1-052 

1-006  ! 

•960  I 

•914  I 

•867  I 


-821 
1-160 
1-346 
1-497 
1-637 

1-777 
1-734 
1-681 
1-621 
1-554 

1-4.81 
1-404 
1-318 
1-231 
1-141 

1-050 
-965 
•886 
-814 
•743 

-680 
•624 

•570 
-521 
•475 

•438  j 
•399  I 
•366  j 
•333  I 
•302  I 


-584 

-776 

-888 

-989 

1-091 

1-198 

1-133 

1-058 

-977 

■892 

•806 
-726 
-652 
•580 
•515 

•450 
-390 
•336 
•291 
•251 

•216 
•182 
•162 
•129 
-121 

•105 
•078 
•051  , 
•041  I 
•017  I 


818 

•275 

768 

-239 

723 

•216 

671 

•179 

622 

•166 

579 

•143 

531 

•106 

65 


348 

452 
521 
.591 
668 

754 
697 
629 
557 
484 

410 
337 
268 
207 
155 

119 
089 
070 
045 
023 


75 


•099 
•133 

•159 
•189 
-227 

-274 
-237 
-i'0(J 
-157 
-110 

-075 
-016 
-016 
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Tables  slwicing  ilie  detailed  Valuation  Itemlts,  for  each  duration,  in  respect  a 

All  Ages  at  Extrt   combi>'ed,  on  the  undermentioned  basis. 
Table  VIII.  Full  Lapse  Rate.  3  per-ceni 


1-2 

II 

Present  Value  of 

Liability  on  basis  of 

Sums 
Assured 

Smrender 
Allowances 

Office 
Premiums 

1  Office 
Premiums 

Net 
Premiums 

§  Office 
Premiums 

Net 
Premiums 

0 

1 

2 
3 

4 

459,732-4 
389,557-5 
293,323-7 

255,023-0 
246,485-6 

32,079-6 
31,542-0 

28,008-7 

26,919-7 
27.366-1 

879,143-3 
712,490-5 
527,052-9 

432,489-6 
388,062-1 

586,095  4 
474,993-5 
351,368-6 

288,326-4 
258,708-2 

469,500-8 
378,506-4 
271,399-2 

224,741-9 
206,028-7 

94,283-4 
53,894-0 
30,036-2 
f      7,783-5 } 
i      1,399-8 ) 
f     4,510-3  \ 
I    19,653-8) 

22,311-2 
42,593-1 
49,933-2 

57,200-8 
67,823-0 

( 

0^ 

5 
6 

7 
8 
9 

1,644,122-2 

145,916-1 

2,939,238-4 

1,959,492-1 

1,550,177-0 

(190,507-4  )':     239  861-3 
I    21,053-6)1     239,8613 

0- 

203,182-4 
185,601-9 
150,611-5 
127,332-3 
88,452-2 

24,240-9 
21,585-0 
17,342-8 
14,580-6 
10,057-4 

302,516-3 

267,010-6 
211,030-9 
174-082-7 
118,256-3 

201,677-5 

178,006-9 
140,687-2 
116,055-4 

78,837-7 

161,849-5 

141,451-6 

110,634-6 

90,316-2 

61,012-3 

(      3,014-3  \ 
I    28,760-1) 
f     2,456-6  \ 
I    31,636-6) 

f      1,818-8  \ 
}    29,085-9  \ 
f      1,336-0 '} 
I    27,193-5) 
f        849-0  \ 
I    20,520-9  ) 

65,573-8 
65,735-3 
57,319-7 
51,596-7 
37,497-3 

5-9 

755,180-3 

87,806'7 

1,072,896-8 

715,264-7 

565,264-2 

f      9,474-7  -} 
I  137,197-0  ) 

277,722-8 

5- 

10 

11 

12 
13 
14 

73,975-4 

76,741-4 

80,269-1 

101,598-6 

96,967-4 

7,877-6 

7,377-0 

7,282-1 
6,971-1 
6,205-6 

35,713-1 

94,147-8 

90,990-5 

92,230-5 
89,686-1 
79,884-7 

446,939-6 

62,765-2 

60,660-4 

61,486-9 
59,790-8 
53,256-5 

49,027-9 

48,471-7 

48,247-3 
57,172-8 
52,385-4 

(        499-7  \ 

I    19,587-5) 

j         219-7  \ 

{    23,677-7) 

26,064-3 

48,778-9 

49,916-5 

32,825-1 

35,646-7 

39,303-9 
51,396-9 
50,787-6 

1 

1 

1 

] 
1 

10-14 

429,551-9 

297,959-8  |     255,305-1 

(         719-4  \ 
\  168,024-9  ) 

209,960-2 

10- 

1 

] 
] 

15 
16 
17 
18 
19 

76,073-0 
65,837-6 
62,608-4 
63,934-4 
73,817-8 

5,017-7 
4,509-6 
4,361-5 
4,596-9 
4,819-0 

62,264-7 
54,288-3 
50,424-6 
50,973-3 
54,022-6 

41,509-7 
36,192-2 
33,616-5 
33,982-2 
36,014-9 

40,112-2 
34,039-7 
31,719-3 
31,9491 
35,099-3 

39,581-0 
34,155-0 
33,353-4 
34,549-1 
42,621-9 

40,978-5 
36,307-5 
35,250-6 
36,582-2 
43,537-5 

1&-19 

342,271-2 

23,304-7 

271,973-5 

181,315-5  !     172,919-6 

184,260-4 

192,656-3 

15^ 

20 
21 
22 
23 
24 

67,152-9 
45,494-6 
36,774-0 
32,989-9 
25,192-2 

3,929-2 
2,740-9 
2,266-5 
2,108-6 
1,436-9 

44,877-7 
30,366-9 
24,485-5 
22,505-7 
15,622-8 

29,918-4 
20,244-4 
16,323-5 
15,003-8 
10,415-3 

30,346-3 
20,069-4 
15,894-9 
13,935-0 
10,148-2 

41,163-7 
27,991-1 
22,717-0 
20,094-7 
16,513-8 

40,735-8 
28,166-1 
23,145-6 
21,163-5 

16,780-9 

i 

< 
< 

20-24 

207,903-6 

12,482-1 
1,209-8 
981-0 
677-8 
581-1 
376-1 
3,825-8 

137,858-6 

91,905-4 

90,393-8 

128,480-3 

129,991-9 

afr 

25 
26 
27 
28 
29 

22,571-2 

17,128-6 

11,955-2 

9,5830 

6,411-1 

13,269-7 

10,387-9 

7,066-8 

5,760-6 

3,788-8 

8,846-4 
6,925-3 
4,711-1 
3,840-5 
2,525-9 

8,614-1 
6,452-4 
4,350-0 
3,469-4 
2,201-5 

14,934-6 

11,184-3 

7,921-9 

6,323-6 

4,261-3 

15,166-9 

11,657-2 

8,283-0 

6,694-7 

4,585-7 

; 

25-29 

67,649-1 

40,273-8 
2,533-8 

2,287-8 
2,546-6 
953-2 
1,499-2 
1,865-5 
5-1 

26,849-2 

25,087-4 

44,625-7 

46,387-5 

^ 

30 
31 
32 
33 
34 
35 
36 

4,585-1 
4,022-3 
4,737-8 
1,406-6 
2,680-1 
3,265-9 
15-6 

250-4 
225-2 
235-1 
101-2 
144-0 
191-3 
-4 

1,689-3 

1,525-2 

1,697-6 

635-5 

999-4 

1,243-6 

3-4 

1,488-4 

1,268-7 

1,413-9 

433-8 

743-1 

918-4 

3-4 

3,146-2 
2,722-3 
3,275-3 
872-3 
1,824-7 
2,213-6 
12-6 

3,3471 
2,978-8 
3,559-0 
1,074-0 
2,081-0 
2,538-8 
12-6 

1 

T 

30-36 

Total 

20,713-4  1      1,147-6 

11,691-2 

7,794-0 

6,269-7 

14,067-0 

15,591-3 

3,467,391-7 

310,196-4 

4,920,871-9 

3,280,580-7 

2,665,416-8 

(200,701-5  \ 
\  697,708-9) 

1,112,171-3 

Modification  where 

Surrender  Allowance 

is  cTtcluded 

Nil 

2,462,096-1 

186,811-0 

1,005,295-6 

Negative  values  are  throughout  printed  in  italics. 
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tLES  showing  the  detailed  Valuation  Sestdts,  for  each  duration,  in  respect  of 

All  Ages  at  Extey  combined,  on  the  undermentioned  basis. 
jr.E  IX.  Half  Lapse  Rate.  3  pek-cext. 


Pkesext  Value  of                                            1 

Liability  on  basis  of       | 

■§1 
11 
5p 

Sams 
Assured 

Sarren(3er 
Allowances 

Office        i       f  Office      '          Net 
Premiums    '     Premiums         Premiums 

5  Office 
Piemiums 

Net 

Premiums 

856,600-8 
549,068-7 
389,422-3 

327,002-2 
306,375-7 

35,633-9 
23,936-8 
19,174-3  1 
17,394-0 
16,878-6 

1,554,217-7    1,036,145-1       877,3641 
952,404-0       634,935-9       535,566-2 
664,676-3      443,1175      363,7969 
529,785-0      353,189-9      292,6882 
461,704-4      309,803-0      261,968-5 

143,910-4 
61,930-4 
34.520-9 
(     10,SUt-l    1 
I        1,550-4     / 
/        6,59S-9      ) 
1       20,045-2      r 

14,870-6 
37,439-3 
44,799-7 
51,708-0 
61,285-8 

? 

2 
3 

4 

0-^ 

5 

6 

7 
8 
9 

5-9 

2,428,469-7     113,017-6  ' 

4,165,787-4  '  2,777,191-4 

2,331,383-9 

^257,299'7\       210  103-4 
■(     21,595-6)       210,103  4 

247,099-5      14,384-6 
•?->?,755-7      12,691-4 
179,310-7     10,143-8 
150,649-7       8,492-3 
103,993-3       5,839-0 

356,264-8 
311,034-2 
24i,106-9 
200,248-1 
135,275-1 

237,509-9 
207,356-1 
162,737-9 
133,498-6 
90,183-6 

202,393-0 
175,513-1 
136,743-0 
111,393-2 

74,876-2 

/        A,6-6-7-2     1 
i      28,641-4     / 
/        3,8S5-1     \ 
1       31,976-1     / 
/        3,977-9     \ 
1       29,694-5     / 
/        2,256-7     \ 
(       27,900-1     / 
/        l,U2U-7     1 
1       21,078-4      f 

59,091-1 
59,934-0 
52,711-5 
47,748-8 
34,9561 

903,808-9 

51,551-1 

1,246,929-1 

831,286-1 

700,918-5 

(     15,211-6  1 
)   139,285-5  i 

254,441-5 

85,747-7 

87,614-4 

90,508-5 

112,390-8 

106,550-4 

4,533-0 
4,208-9 
4,129-3 
3,930-9 
3,481-4 

106,580-7 
101,854-3 

102,280-7 

98,757-7 
87,544-9 

71,054-0 
67,902-9 
68,187-4 
65,838-5 
58,363-2 

59,442-1 
58,091-3 
57,327-5 

66,942-7 
61,084-0 

1            M'j-U      1 
t      20,173-1     / 
(           592-i     \ 
1      24,512-8     / 
(           266-0     \ 
1       20,716-4     / 
50,483-2 
51,668-6 

30,838-6 
33,732-0 
37,310-3 
49.379-0 
48.947-8 

10 
11 
12 
13 
14 

10-14 

4 

482,811-8 

20,283-5 

2,812-7 
2,518-6 
2.435-3 
2,563-0 

2,670-7 

497,018-3 

331,346-0  :    302,887-6 

\      1,804-8  I 
\  173,554-1  i 
40,916-7 
35,332-6 
34,638-6 
36,105-2 
44,513-0 

200,207-7 

83,584-3 

72,418-4 
69,002-1 
70,760-8 
81,107-3 

68,220-3 
59,406-8 
55,198-2 
55,827-6 
58,852-5 

45,480-3  !      46,799-2 
39,604-4         39,805-9 
36,798-S         37,176-9 
37,218-6         37,602-0 
39,235-0         41,232-4 

39.597-8 
35,131-1 
34,260-5 
35,721-8 
42,545-6 

15 

16 

17 

18 

19 
15-19 

20 

21 

22 

23 

24 
20-24 

25  i 

26  i 

27  1 
28 
29 

9 

376,872-9 

13,000-3 

297,505'4 

198,337-1        202,616-4 

191,536-1 

187,256-8 

73,166-9 
49,530-5 
40,091-2 
35,949-2 
27,547-9 
226,285-7 

2,163-6 
1,508  9 
1,2429 
1,152-7 
782-0 

48,615-^: 
32,893-3 
26,4930 
24,299-8 
16,791-2 

32,410-1 
21,928-8 
17,661-8 
16,199-8 
11,194-1 

35,450-0 
23,357-1 
18,576-5 
16,272-8 
11,781-6 
105,438-0 

42,920  4 
29,110-6 
23,672-3 
20,9021 
17,135-8 

39,»80-5 
27,682-3 
22,757-6 
20,829-1 
16.548-3 

i 

6,850-1 

149,092-5 

99,394-6 

133,741-2 

127,697-8 

- 

24,300-6 
18,493-0 

12,896-6 

10,379-3 

0,013-2 

656-0 
530-3 
365-6 
313-0 
201-5 

14,209-9 

11,126-3 

7,560-0 

6,173-7 

4,043-7 

9,473-3 
7,417-6 
5,040-1 
4,115-8 
2,695-7 
28,742-5 

9,988-9 
7,514-6 
5,079-3 
4,067-3 
2,586-1 

15,483-3 

11,605-7 

8,222-1 

6,576-5 

4,419-0 

14,967-7 

11,508-7 

8,182-9 

6.625-0 

4,528-6 

4,921-5 
4,309-7 
5,036-7 
1,518-3 
2,848-4 
3,488-9 
16-2 

2,066-4 

133-8 

119-8 

12i-2 

53-8 

75-9 

101-1 

-2 

43,113-6 

29,236-2 

46,306-6    - 

45,812-9 

25-29 

2,696-7 
2,428-0 
2,682-4 
1,014-0 
1,579-0 
1,970-3 
5-4 

1,797-7 
1,618-6 
1,788-1 
6760 
1,052-0 
1,313-6 
3-0 

1,754-8 

1,497-8 

1,656-6 

518-8 

878-1 

1,083-9 

3-5 

3,257-6 
2,810-9 
3,372-8 
896-1 
1,871-4 
2,276-4 
12-9 

3,300-5 
2,031-7 
3,504-3 
1,053-3 
2,046-2 
1        2  506-1 
j             12-9 

30 
31 
32 
33 
34 
35 
36 
30-36 

Total 

22,139-7 

608-8 

12,375-8 

8,250-4  1         7,393-5 

14,498-1 

15,355-0 

4,513,371-4 

207,377-8 

6,411,822-1 

4,274,548-1  [  3,679,874-1 

1 

(  274,316-1 
(  720,517-2 

1,040,875-1 

■.i'ln  where 
Allowance 
luded 

Nil 

3,513,303-2 

238,823-3 

1.000,068-2 

1    ' 

Negative  values  are  tbroiigliont  printed  in  italics. 
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Tables  slwioing  the  detailed  Valuation   Besults,    for   each    duration,  in 

respect  of  All  Ages  at  Entey  combined,  on  the  undermentioned  basis. 
Table  X.  Excluding  Lapse  Rate.  3  peb-cent. 


ll 

0 

1 

2 
3 

4 

Presekt  Value  of 

Liability  on  basis  of 

II 

Sums 
Assured 

Office 
Premiums 

§  Office       I           Net 
Premiums          Premiums 

f  Office 
Premiums 

Net 
Premiums 

1,594,001-4 
798,901-2 
531,392-3 
429,9811 
389,605-7 

2,675,710-1 

1,301,254-6 

855,686-6 

661,900-3 

566,416-4 

1,783,806-7     1,589,243-8 
867,503-1       767,771-7 
570,457-7  I     492,336-2 
441,266-9        384,144-7 
377,611-0       334,570-9 

189,805-3 
j        09,025-0     \ 
\              423-1      f 
i        39,Sl^-0     \ 
\              78-2-6     / 
(         13,W9-5      } 
\          2,126-7      f 
/           9,065-9     \ 
\         21,060-6     / 

4,757-6 

31,129-5 

39,056-1 

:     45,839-4 

i     55,034-8 

0 

1 

2 
3 

4 

O-i 

3,743,884-7      6,060,968-0     4,040,645-4     3,568,067-3 

(    321,153-7  >:    17.  «i,.. 
^       24,393-0)      175,817  4 

0^ 

5 
6 
7 

8 
9 

5 
6 

7 
8 
9 

306,788-4        426,0081 
272,602-0       367,502-0 
217,536-8        286,230-4 
181,516-6        233,342-2 
124,426-2       156,670-7 

284,005-5        253,649-6 
245,001-1  '     217,769-3 
190,820-2        168,699-7 
155,561-5        136,858-0 
104,447-1         91,437-6 

I       29:43ta    },     53,138-8 
{       sji'st^    },     54,832-7 
/          U,26U-8     \\     48  837-1 
^        30,981-4     /       ^»»»-^'  '■ 
f         3,S91-1     I      44  858-6 
\         29;216-2      1        *4>"»»o 

{       22;o04-3    }      32.988-6 

5-9 

1,102,870-0     1,469,753-4        979,835-4        868,414-2 

(      21,860-1  ,      234  455.g 
•(     144,894-7  i      234,455  8 

5-9 

10 
11 
12 
13  ' 

u! 

10 
11 
12 
13 
14 

101,015-6       122,032-6         81,355-0         71,649-8 
101,504-1       115,200-0         76,800-0  ,       69,135-8 
103,467  0       114,514-1         76,342-6         67,5725 
125,751-9       109,735-5         73,1570  \       77,627-6 
118,306-8         96,749-8         64,499-D         70,4479 

i        i,uos-u    \ 

\         21,069-0     / 
/              959-6     \ 
\        25,663-7     j" 
/             569-0     \ 
\        27,693-4     / 
(             175-0     \ 
\        52,769-9     J 
53,806-9 

29,365-8 
32,368-3 
35,894-5 
48,124-3 

47,858-9 

10-14 

550,045-4        558,232-0         372,154-5 

356,433-6 

C        3,112-0  I 
I    181,002-9  3 

193,611-8 

10-1^1 

15 
16 
17 
18 
19 

92,791-1          75,357-9 
80,443-5          65,500-3 
76,818-7         60,866-4 
79,126-9         61,578-2 
89,937-8          64,530-7 

50,238-5 
43,666-9 
40,577-7 
41,052-1 
43,020-4 

53,976-1 
45,953-5 
43,002-3 
43,650-6 
47,660-3 

4-2,552-6 
36,776-6 
36,241-0 
38,074-8 
46,917-4 

38,815-0 
34,490-0 
33,816-4 
35,476-3 
42,277-5 

15 
16 
17 
18 

19, 

15-19 

419,118-0         327,833-5         218,555-6 

234,242-8 

200,562-4 

184,875-2 

15-1!  1 
20 
21 
22 
23, 
24 

20 
21 
22 
23 
24 

80,364-8          52,969  4          35,312  9 
54,364-9          35,834-9          23,889-8 
44,039-6          28,814-2          19,209-4 
39,456-0          26,364-7          17,5764 
29,964-1          18,130-1          12,086-9 

40,707-1 
26,765-4 
21,324-3 
18,664-9 
13,426-8 

45,051-9 

30,475-1 

24,830-2 

21,879-6 

17,877-2 

140,114-0 

16,129-8 

12,101-2 

8,574-4 

6,873-9 

4,602-2 

39,657-7 
27,599-5 
22,715-3 
20,791-1 
16,537-3 
127,300-9 

20-24 

248,189-4         162,113-3         108,075'4        120,888-5 

20-2 

25 
26 

27 
28 
29 

26,317-1          15,280-9          10,187-3  '■       11,357-4 
20,076-2  ;       11,962-5           7,975-0  i         8,570-5 
13,985-7           8,116  8  i         5,411-3           5,799-1 
11,299  6  j         6,638-8  i         4,425-7  .         4,654-1 
7,488-0  !         4,328-9            2,885-8  1         2,960-7 

14,959-7 

11,505-7 

8,186-6 

6,645-5 

4,527-3 

•11 
28, 
29 

25-29 

79,166-6           46,327-9           30,885-1          33,341-8 

48,281-5 
3,385-6 
2,9109 
3,480-3 
923-0 
1,925-2 
2,347-5 
13-3 

45,824-8 

25-2 

30 
31 
32 
33 
34 
35 
36 

5,304-2 
4,633-1 
5,367-5 
1,643-4 
3,035-8 
3,737-7 
16-9 

2,877-9            1,918-6 
2,583-2            1,722-2 
2,830  8  \         1,887-2 
1,080-6  i            720-4 
1,666-0            1,110-6 
2,085-4            1,390-2 
5-5                   3-6 

2,004-7 

1,706-3 

1,879-7 

596-7 

9960 

1,233-8 

5-1 

3,299-5 
2,926-8 
3,487-8 
1,046-7 
2,039-8 
2,503-9 
11-8 

30 
31 
32 
33 
34 
35 
3C 

30-36 

23,738-6  1        13,129-4            8,752-8  j          8,422-3  | 

14,985-8 

15,316-3 

30-2 

Total 

6,167,012-7 

8,638,357-5  i  5,758,904-2 

5,189,810-5 

(   346,125-8  \ 
I     754,234-3 ) 

977,202-2 

Tot. 

Negative  va 

ues  are  thi-oi 

ighout  printe 

I  in  italics. 

«■ 

1904.]  Assurances,  xcith  allowayice  for  Lapses. 
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L.BLE3  shoicing  the  detailed  Valuation  Besults,  for  each  duration,  in  respect 

of  Ai.1,  AaES  AT  ExTBT  coMBiyED,  on  the  undermentioned  basis. 
Table  XI.  ExcLUDiifG  Lapse  Eate.  4  pek-cen't. 


S5 

Pp.esest  VALn:  of                                    |       Liability  ox  basis  of 

^1 

!f 

Snms         j         Office                 §  Office 
Assured       1     Preniiuins           Premiums 

Xet 
Preminms 

§  Office 
Preminms 

Net 
Premiums 

u 
1 
2 

3 

4 

1,386,884-7     2,396,664-6 
677,361-2     1,171,750-6 
449,692-1        769,711-5 
363,594-2       594,5251 
331,079-8       508.950-0 

1,597,776-5 
781,167-0 
513,140-9 
396,350-1 
339,300-1 

3,627,734-6 

1,332,212-3 
649,242-8 
414,570-2 
322,423-6 

281,387-6 
2,999,836-5 

260,891-8 
103,805-8 
63,448-8 
f        3S, 815-7     \ 
\              59-8     / 
/        17.75S-7     1 
1           9.J3S-4     / 

4,672-4 
28,118-4 
35,121-9 
41,170-6 
49,692-2 

0 

1 
2 

■J 

4 

)-4 

3,158,612-0 

5,441,601-8 

y  478,720-8  ,     ,.„„... 
1l         9,598-2  )      15»>775  5 

0^  1 

1 

5 
6 
7 

8 
9 

261,142-2 
231,5070 
183,784-6 
152,547-6 
104,079-0 

383,129-6       255,419-7 
329,970-2       219,950-1 
258,194-1       172,129-2 
208,195-0       138,796-5 
139,368-3  ]       92,912-2 

213,194-7 

182,149-8 

140,051-7 

112,726-1 

74,857-0 

/         10.9-yS-O      1 
1         16,675-5     / 
f           8,o87-3      1 
1         20,114-2      / 
/           6,767-7     \ 
t.         18,423-1     J 
f          0.59S-3     \ 
\         19,ai9-4     / 
(          3,9725      >. 
1         15,139-3     ) 

47,947-5 
49,357-2 
43,732-9 
39,821-5 
29,2220 

5 
6 
7 
8 
9 

J-9 

933,060-4     1,318,857-2        879,237-7 

722,979-3 

<     35,878-8  \\   oiooflTi 
(       89,701-5  i      210,0811 

5-9 

10 
11 
12 
13 
14 

84,773-3        108,642-0          72,4279 

85,682-7       102,780-7         68,5204 

87,817-5        102,404-1  |       68,2694 

108,134-9  :       98,249-3  '       65,4991 

101,904-2  I       86,606-6         57,737- 7 

58,709-5 
56,823-2 
55,6750 
64,609-6 
58,588-1 

294,405-4 

44,624-5 

37,730-6 
35,079-6 
35,327-1 
38,671-4 

191,433-2 

(           2,9U>-2     \ 
1         15,294-6     / 
\           2,375-7     \ 
\         19,538-0     / 
f          1,925-1     \ 
\         21,473-2     / 
(          i,4-57-7      ) 
1         44,093-5      ( 
r              99-2-0     1 
1         45,158-5      ( 

26,063-8 
28,859-5 
32,142-5 
43,525-3 
43,316-1 

10 
11 
12 
13 
14 

10-14 

>-14 

468,312-6        498,682-7        332,454-5 

(        9,699-7  '1 
I    145,557-8  i 
/             62-2-1     \ 
t        35,383-2     / 

1         30,058-1     / 
29,202-8 
30,396-2 
38,077-7 

173,907-2 

15 

16 
17 
18 
19 

79,612-7 

68,645-3 

65,260-9 
66,790-6 
76,298-7 

67,277-2 
58,336-9 
54,086-8 
54,591-6 
57,331-5 

44,851-6 
38,891-3 
36,058-1 
36,394-4 
38,221-0  , 

34,988-2 

30,914-7 
30,181-3 
31,463-5 
37,627-3 

165,175-0 

15 
16 

17 
18 
19 

15-19 

20 
21 
22 
23 
24 
20-24 
25 
26 
27 
28 
29 

-19 

356,608-2 

291,624-0        194,416-4 

n'          926-2  , 
\    163,118-0  ,» 
37,200-9  ' 
25,188-7 
20,410-9 
17,921-3 
14,935-0 

20 
21 
22 
23 
24 

68,657-6         47,184-9          31,4567 
46,454-6         31,899-0         21,265-9 
37,500-7          25,634-6          17,0898 
33,568-8          2.3,471-1          15,&47-5 
25,730  9          16,193-9          10,7959 

33,176-3 
21,773-6 
17,269-7 
15,086-9 
10,919-2 

35,481-3 
24,681-0 
20,231-0 
18,481-0 
14,811-7 

-24 

2il,912-6 

144,3835          96,255-8          98,225-7 

13,681-9            9,121-3            9,2524 

10,700-6            7,133-7            6,9430 

7,265-9           4,843-9            4,6925 

5,930-1            3,953-3            3,7455 

3,878-8           2,585-9           2,386  9 

41,457-3  1        27,638-1          27,020-3 

2,584-2            1,722-8  i         1,622-0 

2,324-4            1,549-6            1,3837 

2,563-3            1,709-1            1,5320 

970-1               646-7               478-5 

1,509-7            1,006-4               809-2 

1,883-6           1,255-6              9961 

5-1                   3-4  j                3-4 

115,656-8 

113,686-9 

13,425-6 

10,281-0 

7,314-8 

5,894-7 

4,036-3 

ib 

■7 
:8 
;9 

22,678-0 

17,2240 

12,007-3 

9,640-2 

6,423-2 

13,556-7 

10,090-3 
7,163-4 
5,686-9 
3,837-3 

40,334-6 
2,8507 
2,448-7 
2,960-2 
759-4 
1,6401 
1,979-1 
11-8 

12,650-0 

-J  29 

67,972-7 

40,952-4 

2,951-5 
2,611-6 
3,137-3 
927-6 
l,S37-3 
2,238-6 
118 

25-29 

0 

1 

2 
3 
4 
5 
0 

4,573-5 
3,998-3 
4,669-3 
1,406-1 
2,646-5 
3,234-7 
15-2 

30 
31 
32 
33 
34 
35 
36 

*36 

_  20,543-6 
5,217,022-1 

11,840-4  1         7,893-6 

6,824-9 

13,718-7 
876,296-8 

30-3e 

Total 

'Ijal 

7,748,446-9 

5,165,630-7 

4,340,725-3 

C  525,225-51 
I    576,616-9  ) 

VOL.  XXX 


Negative  values  are  throiigbout  printed  in  italics. 
VIII. 
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Tables  slwu-ing  tlie  detailed  Yaluation  Results,  for  each  central  Age  at  Entry, 
respect  of  Ai^h  Dueatio'S  cgmben'ed,  on  the  undermentioned  basis. 

Table  XIV.  Excludiis^g  Lapse  Kate.  3  pee-ce 


Cen- 
tral 
Entry 
Ages 

1 

Present  Valfe  of 

Liability  on  Basis  of 

Sums                  Office                §  Office 
Assured           Premiums     1     Premiums 

1 

Xet 
Premiums 

3  Office  Premiums 

Net 
Premiums 

} 

+ 

- 

498,020-7        816,954-5        544,636-4       426,9851 

29,687-8 

76,303-5  '    71,035-6 

o 
10 
15 

251-851-8  i     396,699-3  1     264,4663        212,070-9 
257,989-7        357,787-2        238,524-8        214,502-3 
283,311-9        373,228-3        248,818-7        243,1.382 

19,157-8 
30,339-8 
36,901-3 

31,772-3       39,780-9 

10,874-9       43,487-4 

2,408-1       40,173-7 

i  5-15 

793,153-4      1,127,714-8         751,809-8 

669,711-4 

86,398-9 

45,055-3      123,442-0 

1     20 
25 
30 
35 

40 

311,016-5        406,733-8 
395,038-5        531,013-3 
333,420-5        443,776-3 
299,137-3        387,295-7 
360,216-5        4-17,559-5 

271,155-8 
354,008-6 
295,850-9 
258,196-8 
298,373-1 
1,477,585-2 

269,1100 
339,120-0 
280,913-3 
245,453-1 
286,900-3 

1,421,496-7 
347,801-8 
501,859-8 
489,426-3 
513,492-6 

l,852,580-5 

40,499-6 
48,192-9 
46,500-8 
49,554-4 
71,238-3 
255,986-0 
80,894-8 
91,470-2 
80,753-7 
64,174-1 

638-9       41,906-5 

7,163-0        55,918-0 

8,931-2       52,.507-2 

8,613-9       53,684-2 

9,394-9       73,316-2 

34,741-9      277,332-6 

15,888-7       87,446-3 

23,914-6  '  107,389-2 

35,081-5     101,852-5 

28,992-9       94,055-0 

20-40 

1,698,829-3     2,216,378-6 

t 

45 
50 
55 
60 

435,2481        555,363-2        370,2420 
609,249-0        812,540-3        541,693-4 
591,278-8        818,410-2  '     545,606-6 
607,547-6        858,549-4        572,366-4 

< 

i5-60 

2,243,323-5     3,044,863-1     2,029,908-4 

317,292-8 

103,877-7      390,743-0 

41,089-2       63,435-6 

27,423-2       35,176-2 

13,561-4       13,951-0 

4,073-6          2,086-2 

{ 

65 
70 
75 
80 

462,752-1        700,311-7 

296,450-3        455,598-1 

145,322-8        227,624-3 

29,160-6          48,912-5 

466,874-6 

303,731-8 

151,749-5 

32,608-5 

399,316-5 

261,274-1 

131,371-8 

27,074-4 

36,966-7 

20,141-7 

7,134-7 

625-7 

( 
S 

o5-80 

933,685-8     1,432,446-6         954,964-4 

819.036-8 

64,868-8 

86,147-4  [   114,649-0 

4 

Total 

6.167,012-7     8.638,357-6     5,758.9042 

5,189,810-5 

754,234-3 

346,1 25 -8  '  977,202-. 

Table  XV.                              Excludikg  Lapse 

Eate. 

4  PEE- 

Cen- 
tral 
Entry 
Ages 

r 

5 
10 

15 
5-15 

Present  Value  of 

Liability  ox  Basis  of              , , 

Sums         '         Office        1       §  Office                  Net 
Assured            Premiums          Premiums          Premiums 

§  Office  Pi-emiums 

Premiums   | 

+           ' 

371,310-6        684,545-2        456,363-7        317,925-7 

15,752-0     100,803-1  ■,     53,384-9  | 

187,783-4        333,516-6        222,344-5        155,1386 
195,459-5        303,218-6        202,145-9        158,952-5 
218,2069        318,613-3        212,408-7        184.5990 
601,449-8        955,348-5        636,899-1        498,690-1 

10,779-4       45,340-5 
17,807-7       24,494-1 
19,956-6       14,158-4 
48,543-7       83,993-0 

32,644-8 
36,507-0 
33,607-9 
102,7597 

20 
1     25 

30 
i     35 
1     40 

243,5711        350,153-6        233,4356        208,4533 
314,516-2        461,043-0       307,362-0  '     266,574-4 
270,521-7        388,714-1        2.59,142-5        224,543-4 
247,913-1        343,166-6        228,7775        199,9000 
305,267-7        400,930-4        267,287-0  '     238,525-7 

23,246-8        13,111-3 
31,593-2        24,439-0 
33,678-4        ■22,-299-2 
38,133-0       18,997-4 
57,798-2       19,817  5 

35,117-8 
47,941-8 
45,978-8 
48,018*1 
66,745-0 

20-^0 

1,381,789-8     l,944,007-7      1,296,004-6     1,137,996-8 

184,449-6       98,664-4      243,798<1 

45 
50 
55 

'    eo 

3/0,688-4        502,594-6        335,062-8       295,034-7 
534,289-7        744,5688        496,3792        434,194-3 
528,288-5        756,072-6        504,048-2        432,356-4 
552,208-6        801,491-9        534,328-0       462.761-0 

67,257-9       26.632-3 
75,721-3        37,810-8 
69,663-9       45,423-6 
56,578-6       38,698-0 

80,653-7  ■ 

100,095-4l 

95,938-ll 

89,447-6l 

45-60 

1,990,475-2      2,804,727-9     1,869.818-2     1,624.346-4 

269,221-7     148,564-7 

366,138«l 

i     65 
70 
75 
80 

427,677-7        660,3348       440,223-4       366,915-3 

278,177-7        433,671-2        289,114-0       244,258-2 

138,128-2        218,511-5        145,674-3  '.     124,610-5 

28,013-1          47,300-1          3],o33-4  !       25,982-3 

33,132-5       45,678-2 

18,380-8       29,317-1 

6,559-1        14,103-2 

577-5          4,097-8 

60,7b^l 

33,919-SB 

13,517-7B 

2,030-81 

65-80 

_871,996-7      1,359,817-6        906,545-1  ;      761,766-3 

58,649-9       53,758-3  ,   110,23(Ma 

Total]  5.217,022-1  i  7,748,446-9  ,  5,165,630-7  ;  4,340,725-3 

576,616-9    525,225-5  <  876,296'«p 

Negative  values  are  throughout  printed  in  italics. 
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LE  sliotving  the  Net  Liability    on  tJie  several  Valuation    hases   specified., 
at  the  undermentioned  Central  Entry  Ages  and  Durations. 

Central  Age  at  Extet,  1. 


VaLUATIOX   at   3   PER-CENT,    OS   BASIS   OF 

At  4  PEP.-CF.XT  ON 
BASIS  OF 

5 

1 

3 

a 

1 

Net  Premiums                                     §  Office  Premium.-i 

Net 
Premiums 

3  Office 
Premiums 

Full 
Lapse 
rate 

Half 

Lapse 

rate 

Excluding          Full 
Lapse            Lapse 
rate      '        rate 

1 

Half 
Lapse 
rate 

Excluding 
Lapse 
rate 

Excluding  Lapse  rate 

2,376 

388 
229 
476 
824 

2,776 
552 
372 
597 
909 

3,189  '       3,715 
651          4,855 
446         4,486 
663          4,195 
953          5,505 

9,006 
7,598 
6,514 
5,960 
5,013 

18,229 

11,741 

9,396 

8,326 

6,935 

3,132 

420 

99 

189 

398 

21,453 
13,751 
11,118 
10,067 
8,614 

0 

1 
2 
3 
4 

4,293           5,206          5,902       20,754        34,091 

54,627 

4,238 

65,003 

0-4 

1,168 
1,423 
1,603 
1,823 
1,793 

1,207 
1,505 
1,718 
1,971 
1,944 

1,224         2,620 
1,575         2,188 
1,829         1,720 
2,114         1,336 
2,099            849 

3,876 
3,266 
2,616 
2,104 
1,425 

5,403 
4,533 
3,639 
2,9.51 
2,038 

638 

922 
1,141 
1,383 
1,422 

6,943 
6,077 
5,131 
4,441 
3,340 

5 

6 
7 
8 
9 

7,810           8,345 

8,841         8,713 

13,287 

18,564 

5,508 

25,932 

5-9 

1,819 
1,985 
2,263 
2,520 
2,603 

1,977 
2,159 
2,459 
2,734 
2,818 

2,136 
2,336 
2,654 
2,945 
3,031 

500 
220 
56 
338 
588 

946 
592 
266 
67 
378 

1,408 
960 
569 
175 
205 

1,489 
1,667 
1,936 
2,190 
2,287 

2,597 
2,138 
1,792 
1,424 
992 

10 
11 
12 
13 
14 
1 

11,190 

12,147 

13,102 

s'       720 
(.       982 

1.804 
445 

3,772) 
205  i 

9,569 

8,943 

10-14 

1    16,538 

13,300 
!      5,160 
1      1,348 

i 

18,101 

14,586 
5,587 
1,425 

19,738 

15,934 
6,020 
1,498 

9,527 

10,594 
4,299 
1,029 

9,778 

11,466 
4,618 
1,074 

10,538 

12,763 
5,050 
1,132 

15,358 

12,635 
4,850 
1,229 

926^ 
4,234  j 
7,433 
3,303 

783 

15-19 

20-24 
25-29 
30-36 

t 

4    59,639 
4: 

1 
R^iQ7        7^n■i'^    i  30,187       49,182       76,303  ^ 
ba,dy7        a,uJO    1    26,431        27,381        29,688) 

1                1 

53,385 

1  700,804  ■/ 
1,     15,753  ji' 

Total 

Neg 

'ative  val 

ues  are  thro 

ughout  p 

rinted  in  ifa 

lies. 
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Table  XVI — continued. 

Table   showing   the   Net   Liability  on  the  several  Valuation  bases  specified., 

at  the  undermentioned  Central  Entry  Ages  and  Durations. 

Central  Ages  at  Entet,  5,  10,  15. 


c 
2 

I 

u 
O 

Valuation  at  3  per-cent,  on  basis  of 

At  4  PERCENT  ON 

BASIS  OF 

g 

Xet  Premiums 

§  Office  Premiums 

Xct             I  Office           1 
Premiums      Premiums          5 

1                                      c 

Full 

Lapse 

i-ate 

Half 

Lapse 

rate 

Excluding 

Lapse 

rate 

Full 
Lapse 
x-ate 

Half 
Lapse 
rate 

15,592 
5,540 

3,338 

f  2,204 

I     189 

1,581 

778 

Excluding 
Lapse 
rate 

Excluding  Lapse  rate         (^ 

;      0 

1 

2 
3 

4 

3,302 
3,682 

4,324 

5,285 

6,420 

2,576 
3,086 

3,631 

4,441 

5,397 

1,562 
2,438 

2,968 

3,707 

4,559 

6,455 
4,149 

2,701 

1,594 

{    1,007 
I      510 

25,651 

C    6,873  \ 

I       292) 

f    4,240) 

I      476 ) 

2,864  } 

691) 

2,131  ) 

1,310  ) 

41,759  ) 
2,769  ) 

1,543          42,038 
2,051          13,021 

2,448  i        8,257 

3,044  1         6,226 

3,731           4,809 

0-4 

23,013 

19,131 

15  234     ^  ^^'^^^ 
^^'^^^     C       540 

28,255 
967 

12,817         74,351       0 

5 
6 
7 
8 
9 

6,131 
6,794 
6,633 

7,067 
0,246 

5,132 
5,775 
5,70i 
6,140 
4,596 

4,340  '[       ^^^■ 

^'^^*     (    1,316 

^'^^«     [    1,498 
5,513         1,956 

4,170         1,625 

791 

975 

619 

1,491 

361 

1,688 

f     153 

I  2,148 

1,683 

1,252 1 

1,425  ) 

1,002  \ 

1,998  » 

626) 

2,157  j 

340  \ 

2,655  ) 

(         77  \ 

\   2,003) 

3,555           3,017 

4. 1 0S   'S.       ^J^^  1 
4,IUrf      -^          212  ) 

.,„^   ;^        1,636  \ 

^'^^^     (.        278) 
,  .„^     (      1,157  \ 
^'52/   ;^        598] 

„  .,,  i  (         633\      , 

1 

5-9 

31,871 

27,347 

24,085     ^    ^2gg 

1,924 
7,985 

3,297  ) 
10,238  j 

19  746'[     ^'^^^^^    '. 

10 

11 

.12 

13 
14 

4,148 

4,249 

4,971 

5,522 
5,506 

1 

3,659 

3,784 

4,432 

4,966 
4,971 

j     3,353 

3,517 

4,114 

4,661 
4,691 

1,475 

1,838 

2,053 

2,710 
2,907 

1,557 

2,008 

2,195 

2,958 
3,174 

1,774 
2,326 
2,471 

3,356 

3,587 

2,756     {        g^l      ) 

2,894     [      iJJ}     I 

3,390  1  1         985 )     ' 

3>845     [      Ji^]     3 
3,878           1,844        4 

10-14 

i 

24,396 

21,812 

20,336 

10,989 

11,892 

13,514 

16,763 

(        756)  ,ia 
I      6,097 ) 

,15-1£ 
20-2^ 
25-2£ 
30-36 

29,327 

24,027 

10,913 

5,736 

26,966 

22,565 

10,420 

5,527 

25,938 

22,096 

10,285 

1     5,468 

1 

18,540 

17,941 

8,660 

4,559 

20,389 

19,641 

9,309 

4,788 

22,938 

21,799 

10,089 

5,052 

! 

21,511 

18,473 

8,722 

4,727 

14,165     ^^- 
15,159       - 
7,504       - 
3,964     (-3fc 

1 
Total 

149,283        133,768  .  123,442     ~^  gg'^g^ 

1                i 

30,779 
1  74,971 

45,056  \ 
86,399  ) 

102  759     [   ^^'^^l^   ^fc-*' 
102,759  ^  ^     4g  543  , 

Negative  values  are  througbont  printed  in  italics. 
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Table  XYI — continued. 

Table   sJioicing    tlie   Net  Liabilitt  on  the  several  Valuation  bases  specified, 

at  the  undermentioned  Central  Entry  Ages  and  Durations. 


Centeal  Ages  at  En 

FET,    20 

,  25,  30, 

35,  40. 

5 
:j 

0 

1 

2 

3 
4 

VaLUATIOX  at   3   PER-CEST,    OS  BASIS  OF 

At  4  PER-CEXT  OK 
BASIS  OF 

1 

Net  Fremioms 

1  Office  Premiums 

Net 
Premiums 

f  Office 
Premiums 

Fnll 
Lapse 
rate 

Half 
Lapse 

rate 

Excluding 

Lapse 

rate 

Foil 
Lapse 
rate 

Half 
Lapse 
rate 

Excludiug 
Lapse 
rate 

Excluding  Lapse  rate 

4,861 
8,147 

10,290 

12,206 
13,766 

2,802 
6,928 

8,885 

10,603 
12,001 

5,340 

7,325 

9,027 
10,362 

12,846 
8,404 

4,963 

i      1,312 

1         157 

1,727 

21,839 
8,694 

4,783 

418 
1,038 
2,187 

23,-337 

i    6,872, 

I       131  > 

(    3,946  , 

\       307  * 

597  , 

1,050  » 

3,010 

S 
4,489 

6,174 

7,619 
8,860 

52,563 
20,389 

13,113 

7,363 
3,971 

0 

1 

2  '' 

3 

4 

1 

1 

t-4 

49,270  ' 

41,224 

32,054 

f   27,527 

(.      1,884 

36,376 
2,605 

34,742  ] 
4,498  \ 

27,150 

97,603 

0-4 

5 

6 

7 

8 
9 

13,505 

14,253 

13,915 
13,191  ! 

10,627 

11,791 

12,644 

12,512 

11,978 

9,732 

10,260 

11,273 

11,369 

11,020 

9,046 

3,997 

5,259 

6,196 
6,470 
5,709 

4,380 

5,742 

6,773 
7,021 
6,158 

5,274 

6,670 

7,728 
7,867 
6,800 

8,718 

9,606 

9,708 
9,471 
7,781 

(        993 ) 

C        197  i 
(           69  ', 
I      1,020 ) 
2,587 
3,404 
3,498 

^  1 
o 

6 

7 
8 

9  ! 

-9 

65,491 

1 

58,657 

52,968 

27,631 

30,074 

34,339 

45,284 

C      1,062 ) 
\    10,706  ) 

5-9  1 

10 
11 
12 
13 
14 

9,585 
10,459 
10,761 
13,357 
13,938 

8,844 

9,727 

10,037 

12,673 

13,298 

8,294 

9,204 

9,520 

12,272 

12,942 

5,606 

6,891 

6,880 

12,496 

13,770 

45,643 

6,026 

7,410 

7,299 

13,482 

14,791 

6,598 

8,077 

7,831 

14,642 

15,971 

7,156 
7,969 

8,278 
10,752 
11,375 

3,798 

5,146 

5,113 

11,031 

12,333 

37,421 

10 
11 

12 
13  ' 

14 

10-14 

'-14 

58,100 

54,579 

52,232 

49,008 

53,119 

74,766 

58,726 

23,044 

7,493 

45,530 

-19 
-24 
-29 
-36 

66,532 

51,622 

21,026 

7,240 

64,078 

50,349 

20,666 

7,150 

1 

62,744 

49,727 

20,499 

7,110 

66,773 

54,072 

21,692 

7,177 

70,532 

56,294 

22,344 

7,331 

55,720 

44,824 

18,722 

6,562 

243,792 

60,121 

49,520 

20,028 

6,654 

15-19 
20-24 
25-29 
30-36 

tal 

319,281 

296,703 

277,334 

C  27.527 
(.  224,872 

36,376 
238,188 

34,742  ~, 
255,985  ) 

<'   98,665', 
(_  184,450  ) 

Total 

Negative  values  are  throngboat  printed  in  italics. 
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Table   sliowing   tlie   Net   Liability  on  the  several  Taluation  bases  specified 
at  the  undermentioned  Central  Entry  Ages  and  Durations. 

Centeal  Ages  at  Entet,  45,  50,  55,  60. 


1 

Q 
-S 
■e 
B 

0 

1 
2 

3 
4 

Valuation  at  3  per-cent,  on  basis  of 

At  4  PER-CENT  ON                       1 
BASIS  OF                                  1 

Ket  Premiums 

§  OflSce  Premiums 

Net 
Premiums 

I  Office           |l 
Premiums         gl 

Full 
Lapse 
rate 

Half      , 
Lapse 
rate 

Excluding 
Lapse 
rate 

Full 
Lapse 
rate 

Half 
Lapse 
rate 

Excluding 
Lapse 
rate 

66,719 
24,114 
11,890 
1,154  ) 
69) 

9,341 

Excluding  Lapse  rate         o 

7,862 
18,662 
22,756 

25,403 
29,700 

4,342 
16,328 
20,491 

23,160 
26,996 

18 
13,492 
17,932 

20,532 

24,828 

36,996 

21,044 

10,158 

f         682 

I         254 

9,113 

53,192 

22,817 

10,974 

867 

0,199 

86,241 
12,377          35,187 
16,484         19,433 

18,919  i         7,340 

0-4 

5 
6 

7 
8 
9 

104,388 

91,317 

76,302 

C  68,850 
(L      9,367 

87,850 
9,495 

103,877  \ 
9,410  3 

70,264 

21,751 

23,010 
20,301 
18,416 
13,437 

C  148,565  \    rt 
i      3,567]    ^ 

28,670 
29,458 
25,383 
22,646 
16,248 

1 
26,004  i  23,483 
27,016      24,821 
23,509      21,823 
21,127      19,789 
15,261      14,398 

13,580 
15,717 
14,530 
13,893 
10,701 

13,463 
15,718 
14,555 
13,961 
10,796 

13,443 

15,791 
14,628 
14,069 
10,911 

8,359 
11,127 

9,678 
11,089 

8,885 

5-9 

122,405 

112,947    104,314 

68,421 

68,493 

68,842 

96,975  !       49,138       5 

10 
11 
12 
13 
14 

10-14 

15-19 
20-24 
25-29 
30-36 

14,374 
15,571 
17,688 
25,211 
24,781 

13,577 

14,788 

16,868 

,      24,334 

23,991 

1 

12,902 
14,131 
16,184 
23,665 
23,396 

90,278 

10,264 
11,832 
13,940 
27,832 
28,216 

92,084 

10,374 
11,981 
14,097 
28,557 
28,881 

10,507 
12,149 
14,276 
29,331 
29,585 

12,074           8,828 
13,254          10,416 
15,221          12,431 
22,295          26,292 
22,084  ,       26,722 

97,625 

93,558 

93,890        95,848 

84,928          84,689     lA 

74,325 

40,401 

9,246 

1,253 

72,292     70,726 

:      39,568      38,920 

9,098       8,979 

1,239  1     1,226 

1                    1 

82,839 

45,175 

9,929 

1,288 

81,246       85,716 

'  45,612        46,127 

9,989        10,053 

1,291          1,296 

67^5         78,259     H 

37,144         42,868     M 

8,625           9,463     SH 

1,187           1,235     -W 

Total 

y  9,643       420,019 

390,745 

f  68,880 
I  309,103 

1 
87,850     103,877  \ 
313,046      317,292 ) 

ofifiioR     <  148,565  \ 
366,128     ^  2gg  219  ^ 

1 

Xegative  values  are  throughout  printed  iu  italics. 
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Table  XVI — continued. 

ABLE   showing    the  Net  Liabiliti'  on  the  several  Valuation  bases  specified, 
at  the  undermentioned  Central  Entry  Ages  and  Durations. 

Central  Ages  at  Entet,  65,  70,  75,  80. 


Valuation  at  3  per-cent.  on  basis  of 

At  4  PER-CENT  ON 

- 

BASIS  OF 

^ 

3 

Net  Premiums 

§  Office  Premiums 

Xet 
Premiums 

3  Office 
Premiums 

2 
Q 

% 

Full 

Half 

Excluding 

Full 

Half 

Excluding 

'O 

Lapse 

Lapse 

Lapse 

Lapse 

Lapse 

Lapse 

Excludiii 

g  Lapse  rate 

U 

rate 

rate 

rate 

rate 

rate 

rate 

0 

3,910 

2,375 

34,271 

44,281 

55,669 

[ 

58,597 

0 

1 

11,714 

10,545 

9,209 

15,442 

17,281 

19,425 

8,781 

21,458 

1 

2 

12,333 

11,421 

10,385 

7,726 

8,910 

10,376 

9,917 

11,526 

2 

3 

13,827 

12,903 

11,910 

939 

f     254 
I    647 

678  } 
316) 

11,399 

(      1,618  \ 

I           60  1 

3 

4 

17,113 

15,983 

14,832 

8,274 

7,881 

7,399 

14,218 

5,971 

4 

-A 

58,897 

53,227 

46,336 

s  57,439 
i    9,263 

70,726 
8,528 

86,148  \ 
7,715  j 

44,315 

V    93,199} 
t      6,031  j 

0^ 

5 

16,100 

14,957 

13,833 

10,310 

9,824 

9,295 

13,286 

8,120 

5 

6 

13,806 

12,963 

12,150 

9,345 

9,024 

8,676 

11,685 

7,755 

6 

7 

9,785 

9,269 

8,769 

6,862 

6,678 

6,469 

8,447 

5,880 

7 

8 

6,869 

6,533 

6,222 

4,875 

4,769 

4,656 

5,994 

4,259 

8 

9 

3,583 

3,423 

3,275 

2,486 

2,436 

2,381 

3,158 

2,190 

9 

)-9 

50,143 

47,145 

44,249 

33,878 

32,731 

31,477 

42,570 

28,204 

5-9 

10 

2,899 

2,782 

2,680 

2,243 

2,216 

2,190 

2,589 

2,038 

10 

11 

3,384 

3,274 

3,180 

3,117 

3,114 

3,111 

3,076 

2,927 

11 

12 

3,621 

3,516 

3,422 

3,135 

3,126 

3,115 

3,317 

2,944 

12 

13 

4,785 

4,673 

4,580 

5,397 

5,418 

5,441 

4,444 

5,182 

13 

14 

3,960 

3,870 

3,800 

4,435 

4,445 

4,459 

3,692 

4,259 

14 
10-14 

)-14 

18,649 

18,115 

17,662 

18,327 

18,319 

18,316 

17,118 

17,350 

;-i9 

5,934 

5,820 

5,730 

6,581 

6,591 

6,604 

5,581 

6,339 

15-19 

)-24 

641 

631 

624 

699 

698 

699 

611 

677 

20-24 

1-29 

43 

42 

42 

45 

45 

45 

33 

37 

25-29 

)-36 

14 

14 

14 

14 

14 

14 

14 

14 

30-36 

jtal 

134,321 

\    134,994 

114,657 

\  57,439 
I  68,80. 

70,726 
66,926 

86,148  \ 
64,870  ) 

110,242 

C    93,199  \ 
I    58,652) 

Total 

Ne{ 

jative  val 

lies  are  thro 

ughout  pi 

•inted  in  if  a 

lies. 
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Table  XVI — continued. 

Table   slioicing    the   Xet   Liability  on  the  several  Valuation  bases  spccijied, 
at  the  undermentioned  Central  Entry  Ages  and  Durations. 

All  Ages  at  Entry  combined. 


a 
1 

1 

u 

3 

Valuation  at  3  per-cekt,  os  basis  of 

At  4  PKR-CENT  o.s 
BASIS  OF 

1 

C 

Net  Premiums 

§  Office  Premiums 

Net 
Premiums 

%  Office 
Premiums 

Full 
Lapse 
rate 

Half 
Lapse 
rate 

1 
Excluding!        Full 
Ijapse    1       Lapse 
rate              rate 

Half 
Lapse 
rat« 

Excluding 
Lapse 
rate 

Excluiiiiig  Lapse  rate 

0 

1 

2 
3 
4 

22,311 
42,593 

49,932 

57,202 

67,823 

14,871 
37,439 

41,800 

51,709 

61,286 

4,769  ''       94,283 
31,130         53,894 

39,056         30,036 

45,839     J      J-ig 

143,910 
61,930 

34,521 

10,343 
1,550 
6,594 

20,045 

257,298 
21,595 

189,805 

(  69,025  -) 

I       423  ^ 

<  39,.SJS  ) 

I       783  i 

13,409  ) 

2,126  \ 

9,066  / 

21,060  i 

4,683 

28,118 

35,122 
41,170 
49,691 

260,892 
103,806 

63,449 

\    32,816) 
I          60  i 
^    17,758} 
I      9,538  3 

u 
1 

o 

4 

0-1 

5 
6 

7 
s 
0 

0-4 

239,861 

210,105 

,,,.,„     \  190.506 

327,753  ) 
24,392  ) 

158,784 

(478,721) 
\      9,598  3 

5 
6 

7 

8 

0 

65,574 
65,734 
57,319 
51,596 

37,497 

59,091 
59,933 
52,712 
47,749 
34,956 

^■>^^ '  [  AM 

joooo     <      1,819 
^'^^^    I    29,086 

A  A  «KQ       f         1,336 

44,6o8     ^    27,194 
32,988  ;  ^    20,521 

4,667 
28,642 

3,885 
31,975 

2,977 
29,694 

2,257 
27,899 

1,425 
21,073 

6,655  \ 
29,437  3 

5,535  ) 
33,135  i 

30,982  3 
3,29i  ) 

29,247  i 
2,ii5  1 

22,095  J 

47,948 
49,356 
43,733 
39,821 
29,223 

(    10,953} 
«    16,676  \ 
(     8,588 ) 
I    20,114  3 
(      6,767 } 
I    18,423  ) 
\      5,598 } 
I    19,350  3 
(      3,973 ) 
I    15,139  3 

5-9 

277,720 

254,441 

234  457  !f      ^'"^^^ 
234,457  1  ^^  137  198 

15,211 
139,283 

27,567  ■) 
144,896  3 

210,081 

f  35,879} 
[    89,702  3 

5-9 

10 
11 
12 
13 
14 

32,825 
35,648 
39,301 
51,395 
50,788 

30,839 
33,732 
37,312 
49,380 
48,948 

•>9  365     '         ^^ 
-y,dDj     ^    19,588 

32,368     ^    23,678 

35,894          26,064 

48,123         48,779 

47,860         49,916 

i 

946 
20,173 

592 
24,513 

266 
26,717 

50,482 
51,669 

1,408-) 
21,069  i 

25,663  i 

27,693  \ 

i.  52,770  j 
53,807 

26,064 
28,860 
32,142 
43,526 
43,316 

C     2,949 ) 
)    15,296) 
S      2,375 } 
I    19,536  3 
f     1,925 } 
I   21,473) 
f      1,45S ) 
}    44,094) 
(         992 } 
i   45,158) 

1(1 
1! 
V. 
13 
11 

10-1 

15- 

20-: 
25-2-. 
30-3< 

10-14 

15-19 

20-24 
25-29 
30-36 

209,960 

200,211 

193,610     [  168,025 

1,804 
173,554 

3,772  ) 
181,002  ) 

200,562 

,   140,114 

'     48,281 

14,987 

173,908 

165,175 

113,687 
40,952 
13,719 

(     9,699 } 
I  145,557  3 

192,656 

129,991 
46,388 
15,591 

187,257 

127,699 
45,813 
15,355 

184,876        184,260 

127,301        128,481 
45,825          44,625 
15,316          14,067 

191,536 

133,741 
46,305 

i  14,498 

1 

i  163,118  ) 

115,657 

40,335 

12,650 

1                . 

Total 

1,112,167 

1,040,881 

i  200.701 
977,213     ^  gg^  ..jQ 

\274,313 
720,512 

346,126  \ 
754,234  \ 

876,306    [^5^7^6',617J 

Tot;: 

Negative  values  are  throughout  printed  in  italics. 
XoTE.— Owing  to  the  omission,  throughout  the  above  Table,  of  the  deeimals,  the  figures  do  nj^; 
in  all  cases,  quite  agree  with  those  given,  under  the  heading  of  "  Liability  ",  in  Tables  VIII  to  A 
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Table  XVIII. 

Table  showing,  in  respect  of  Uniform  Rates  of  Expenditure  of 
33i,  40,  and  45  per-cent  upon  all  premiums,  the  equivalent 
outlay,  in  terms  of  the  first  t  years'*  premiums  {less  provision 
for  current  death  and  surrender  claims),  and  a  reduced 
percentage  on  suhsequent  premiums. 


No.  of 
full 
Pre- 
miums 

ex- 
pended 

(0 


Uniform  Rate  of  Expenditure  on  all  Premiums 


33i  per-cent 


Interest  3% 


4% 


Full 

Half 

lapse 

lapse 

rate 

rate 

Excluding 
lapse  rate 


40  per-cent 


Interest  3% 


Full     Half     „     ,    .,. 
lapse    lapse     fiLl"^'"f 
rate     rate      'aP^e  rate 


45  per-cent 


Interest  3  % 


4% 


FuU    Half     _    ,    ,. 
lapse    lapse;  f?!';^"^'"" 
rate      rate      ^^P^^  ^""^^ 


Reduced  Provision  for  Expenses,  on  Premiums  payable  after  (  Years 


No.  of 
full 
Pre- 
miums 

ex- 
pended 

(0 


Age  at  Entey,  10. 


20-1 

28-9 

31-6 

31-2 

291 

36-3 

38-5 

38-2 

35-9 

41-9 

43-7 

43-5 

11-9 

24-9 

29-6 

28-9 

22-4 

33-0 

36-9 

36-2 

30-2 

39-0 

42-3 

41-8 

4-0 

21-0 

27-5 

26-3 

15-7 

29-6 

35-1 

31.-0 

24-5 

36-1 

40-7 

39-9 

170 

25-2 

23-5 

91 

26-2 

33-1 

31-7 

18-8 

33-2 

39-1 

378 

12-9 

22-8 

20-6 

2-3 

22-8 

31-1 

29-2 

13-0 

30-2 

37-3 

35-7 

9-3 

20-4 

17-7 

19-8 

291 

26-7 

8-4 

27-6 

35-6 

33-5 

5-6 

18-0 

146 

16-8 

27-0 

24-2 

4-0 

251 

33-8 

31-3 

Age  at  Entey,  30. 


24-6 

29-3 

31-4 

31-0 

33-0 

36-7 

38-4 

38-1 

39-2 

42-3 

43-6 

43-4 

190 

259 

29-3 

28-6 

28-4 

33-9 

36-7 

36-1 

35-5 

39-9 

42-2 

41-8 

13-6 

22-6 

271 

26-1 

24-1 

31-2 

34-9 

341 

32-0 

37-7 

40-7 

40-0 

8-4 

19-2 

24-8 

23-4 

19-8 

28-5 

330 

31-9 

28-4 

35-4 

39-2 

38-2 

30 

15-7 

22-4 

20-5 

15*5 

25-6 

31-1 

29-5 

24-8 

331 

37-6 

36-3 

12-5 

19-8 

17-5 

11-9 

231 

29-0 

27-1 

221 

311 

35-9 

34-3 

... 

91 

171 

14-3 

8-3 

20-5 

26-8 

24-5 

19-3 

290 

341 

32-2 

Age  at  Entey,  50. 


24-4 

28-4 

30-4 

30-0 

32-7 

35-9 

37-5 

37-3 

38-9 

41-5 

42-9 

42-7 

18-0 

24-0 

27-2 

26-6 

27-5 

32-3 

35-0 

34-4 

34-6 

38-5 

40-7 

40-3 

11-8 

19-5 

23-9 

22-8 

224 

28-6 

32-2 

31-4 

30-3 

35-5 

38-5 

37-8 

5-2 

14-8 

20-3 

18-8 

17-1 

24-8 

29-3 

28-1 

25-9 

32-3 

36-1 

35-1 

9-7 

16-5 

14-5 

11-4 

20-7 

26-2 

24-6 

21-3 

29-0 

33-6 

32-2 

4-8 

12-3 

9-7 

6-5 

16-9 

22-9 

20-8 

17-5 

25-9 

30-9 

29-2 

7-9 

4-6 

1-2 

12-8 

19-4 

16-8 

13-5 

22-7 

28-1 

25-9 

Age  at  Entey,  70. 


25-2 

27-3 

28-7 

28-5 

33-7 

35-3 

36-4 

36-2 

40-2 

41-4 

42-2 

42-0 

17-5 

211 

23-6 

23-0 

28-1 

30-7 

32-6 

32-1 

36-0 

37-9 

39-3 

390 

9-3 

14-3 

18-0 

17-0 

22-0 

25-7 

28-5 

27-7 

31-6 

34-3 

36-4 

35-8 

6-7 

11-7 

10-2 

15-4 

20-3 

241 

230 

27-0 

30-6 

33-4 

32-5 

4-7 

2-5 

7-9 

14-5 

19-4 

17-8 

22-1 

26-8 

30-4 

29-3 

•9 

8-6 

143 

121 

18-4 

23-6 

27-0 

26-0 

2-3 

8-8 

5-9 

14-6 

20-6 

24-8 

22-8 
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ADDENDUM. 


It  has  been  suggested  by  Mr.  R.  P.  Hardy  and  others  that  it 
would  be  of  advantage  to  add  to  the  preceding  paper  a 
comparative  Table  of  policy-values,  computed  on  each  of  the  bases 
employed,  and  tabulated,  in  respect  of  different  entry  ages  and 
durations,  so  as  to  show  the  reserves  for  £100  assured.  We  have 
accordingly  had  these  values  computed,  and  append  the  results  in 
Tables  XIX  to  XXIII,  for  ages  at  entry  1,  15,  35,  55,  and 
75,  respectively,  and  curtate  durations  0,  1,  2,  .  .  .  13,  14,  15, 
20,  25,  30,  35  years,  with  a  maximum  attained  age  of  85  years. 

In  computing  the  reserves  on  a  net  premium  basis,  the 
assumptions  made  in  the  paper  have  been  to  some  extent  departed 
from,  in  order  to  eliminate  a  possible  source  of  error,  referred  to 
in  the  paper,  and  also  in  the  discussion  which  followed  its 
reading.  The  net  premiums  given  in  Table  XVII  were  computed 
on  the  assumption  that  the  office  age  (next  birthday)  coincided 
with  the  true  age  at  entry;  whilst  the  valuation  factors  employed 
were  computed  at  the  office  age  at  entry,  plus  the  curtate 
duration.  This  introduced  a  certain  anomaly,  especially  in  the  first 
year  of  duration,  where  the  assumed  entry  age  and  valuation  age 
would  thus  be  identical ;  whilst  the  rate  of  lapse  employed  in  the 
valuation  factors  was  that  observed  from  the  end  of  the  calendar 
year  of  entry,  that  is,  after  the  expiration  of  an  average  period  of 
about  six  months  from  entry. 

For  the  calculation  of  the  comparative  reserves  now  submitted, 
the  net  premiums  given  in  Table  XXIV  have  accordingly  been 
re-computed,  upon  the  assumption  throughout  that  the  true 
age  at  entry  is  half  a  year  less  than  the  office  age  at  entry  ; 
the  valuation  age  being  taken,  as  before,  as  the  sum  of  the  office 
age  at  entry  and  the  curtate  duration. 

The  net  premiums  with  allowance  for  lapse  have  been 
independently  computed  on  this  basis;  but,  where  the  element  of 
lapse  is  excluded,  the  net  premium  (at  all  ages  above  1)  for 
age  {x  —  ^)  has  been  taken  as  the  mean  between  those  at 
age  {x  —  l)  and  x. 

In  view  of  the  rapid  movement  in  the  rate  of  mortality 
during  the  first  year  of  life,  the  net  premium  for  office  age  1  was 
specially  computed,  at  the  assumed  entry  age  of  six  months, 
by  the  interpolated  Table  of  numbers  living  deduced  by  Dr.  Farr, 
and  published  in  the  English  Life  Tables,  for  quarterly  intervals 
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of  lifcj  on  pp.  146,  147,  and  for  monthly  intervals,  during  the 
first  year  of  life  only^  on  p.  xxiii  of  the  Introduction  to  those 
Tables. 

Whilst  it  will  be  found  that  the  results  given  in  Tables  XIX 
to  XXIII  present,  on  the  whole,  the  same  characteristics,  and 
lead  to  the  same  conclusions,  as  those  previously  arrived  at, 
the  modifications  introduced  vary  to  some  extent  the  relative 
reserves  at  individual  durations  and  entry  ages. 

This  is  more  particularly  the  case  at  age  at  entry  1,  negative 
values  being  now  introduced  in  the  valuations  at  curtate 
durations  1  to  5  on  a  net  premium  basis,  whilst  the  net  reserves 
previously  given  in  Table  XVI  at  entry  age  1  were  throughout 
positive. 

In  view  of  these  modified  results  the  remarks  made  in  the 
paper  under  the  heading  "  Infantile  Ileserves "  require  some 
qualification,  although,  on  the  whole,  they  are  still  applicable. 

In  conclusion,  it  may  be  well  to  point  out  that  undue  weight 
should  not  in  our  opinion  be  given  to  the  results  brought  out  by 
the  vet  premium  valuations  with  allow  auce  for  lapse,  as  a  valuation 
on  such  a  basis  is  hardly  likely  to  be  made  in  actual  practice,  and 
the  net  premiums  used  can  only  be  regarded  as  approximate, 
owing  to  the  rapid  change  in  the  rate  of  exit  in  the  first  few  years 
after  entry,  and  the  consequent  difficulty  of  arriving  at  the 
true  continuous  annuity  on  which  to  base  such  net  premiums. 

It  may  also  be  that  (as  pointed  out  by  Mr.  Anderson  in  the 
discussion)  there  was  some  loss  of  accuracy  in  computing  the  net 
premiums  with  allowance  for  lapse  by  an  assumed  lapse  rate 
which,  perhaps,  followed  a  slightly  difierent  curve  (a.  Table  I) 
from  that  assumed  in  the  calculation  of  the  valuation  factors 
{13,  Table  I). 
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Table  XIX. 

Xet  Liability  per  £100  Assured. 

Age  at  Entet,  [1]. 


s 

Valuation  at  3  per-cent,  on 

BASIS   OF 

At  4  PER-CENT  ON 
BASIS   OF 

1 
1 

0 

1 

o 

a 

t 
u 

a 
o 

1 
Net  Premiams               ' 

1 

5  Office  Premiums 

Xet 
Premiums 

9  Office 
Premiums 

1 

0 
-ij    i 

1    ' 
6 

Full 
Lapse 
rate 

Half 
Lapse 
rate 

Excluding 
Lapse 
rate 

Full 
Lapse 
rate 

Half 
Lapse 
tate 

Excluding 
Lapse 
rate 

Excluding  Lapse 
rate 

0 

■019 

•014 

•246 

1-283 

3^091 

6-262 

•201 

7-287 

0 

1 

■971 

■806 

■453 

3-013 

4^719 

7-306 

•622 

8-512 

1  1 

2 

1-224 

•954 

•514 

3-592 

5^217 

7-526 

•821 

8^900 

2  i 

3 

1-122 

■789 

-294 

3-719 

5^285 

7-386 

•744 

8^925 

3  i 

4 

■802 

■442 

•083 

3-558 

5^093 

7^049 

•513 

8-751 

4  i 

0 

■29S 

•062 

-594 

3-175 

4^700 

6-549 

•149 

8-411 

5  '■ 

G 

•096 

•551 

1-178 

2-876 

4^291 

5-955 

•288 

7-975 

6  1 

7 

•529 

1-069 

1-785 

2-518 

8-830 

5-326 

•747 

7-502 

7  ' 

8 

1-009 

1-631 

2436  1 

2-100 

3-310 

4-642 

1-250 

&973 

8 

9 

1-539 

2-249 

3-130 

1-627 

£■729 

3-904 

1-800 

6-385 

9 

10 

2111 

2-905 

3-861 

ri07 

2^099 

3-121 

2-386 

5-751 

10 

11 

2-742 

3-619 

4-651 

•525 

1-405 

2-275 

3-031 

5-053 

11 

12 

3-4.36 

4-394 

5-492 

•126 

■644 

1-372 

3-733 

4-292 

12 

13 

4-175 

5-210 

6-369 

•825 

•162 

■431 

4-474 

3-489 

13 

14 

4-946 

6-048 

7-265 

1-562 

-997 

•529 

5-234 

2-666 

14 

15 

5-728 

6-893 

8161 

2-316 

1-842 

1^490 

5-997 

V840 

15 

20 

9-421 

10-853 

12-316 

5-905 

5-835 

5-948 

9-498 

1-954 

20  I 

25 

18118 

14756 

16-375 

9-589 

9-841 

10-301 

12-917 

5^657 

25 

30 

17-355 

19^156 

20-894 

13^887 

14-413 

15-148 

16-837 

9-904 

30  1 

35 

22-214 

24^130 

25-943 

18-862 

19-615 

20-564 

21-3.J5 

14-799 

35 

Negative  values  are  throughout  printed  in  italics. 
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Table  XX. 

Net  Liability  ^^e?'  £100  Assured. 

Age  at  Entry,  [lo]. 


1 

3 

Q 

5 

Valuation  at  3  per-cent,  on 

BASIS   OF 

At  4  per-cent  on 

BASIS   of 

3 
« 

3 

0 

Net  Premiums 

§  Office  Premiums 

Net 
Premiums 

S  Office 
Premiums 

Full 
Lapse 
rate 

Half 
Lapse 
rate 

Excluding 
Lapse 
rate 

Full 
Lapes 
rate 

Half 
Lapse 
rate 

Excluding 
Lapse 
rate 

Excluding  Lapse 
rate 

0 

•467 

•439 

•484 

■929 

t40S 

■S27 

•394 

3-814 

1 

1-671 

1-523 

1-445 

1136 

■912 

•147 

1196 

2-978 

1 

2 

2-905 

2-600 

2-396 

■341 

■073 

1-110 

1-987 

2-154 

2 

3 

4-094 

3-639 

3-325 

•304 

-846 

2-052 

2-759 

1-350 

3 

4 

5-266 

4-655 

4-220 

1-229 

1-782 

2-958 

3-499 

•578 

4 

5 

6-462 

5-660 

5-084 

2-208 

2-720 

3-833 

4-206 

•159 

5 

6 

7-361. 

6-499 

5-905 

2-902 

3-499 

4-666 

4-877 

•858 

6 

7 

8-273 

7-348 

6742 

3-623 

4-297 

5-514 

5-559 

1^569 

7 

8 

9-198 

8-217 

7-596 

4-373 

5-121 

6-379 

6-258 

2-297 

8 

9 

10-142 

9-102 

8-465 

5-154 

5-968 

7-259 

6-975 

3-045 

9 

10 

11-091 

10001 

9-353 

5-966 

6-838 

8-159 

7-712 

3-812 

10 

11 

12-047 

10-914 

10-260 

6-806 

7-731 

9-078 

8-469 

4-602 

11 

12 

13-005 

11-843 

11-186 

7-672 

8-648 

10-016 

9-247 

5-412 

12 

13 

13-969 

12-786 

12-136 

8-570 

9-589 

10-978 

10-048 

6-247 

13 

14 

14-936 

13-744 

13-103 

9-495 

10-551 

11-960 

10-871 

7-105 

14 

15 

15-903 

14-715 

14-095 

10-442 

11-531 

12-963 

11-718 

7-9S8 

15 

20 

20-896 

19-851 

19-397 

15-547 

16-800 

18-335 

16-337 

12-802 

20 

25 

26-455 

25-578 

25-279 

21-343 

22-701 

24-295 

21-624 

18-313 

25  ] 

30 

32-651 

31-912 

31-727 

27-850 

29-250 

30-827 

27-597 

24-538 

30 

35 

39-471 

38-836 

38-711 

35-053 

36-416 

37-903 

34-261 

31^487 

35 

Negative  values  are  throughout  printed  in  italics. 
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Table  XXT. 

Xet  Liabtlitt  per  £1(X)  Assured. 

Age  at  Extbt,  [35]. 


= 

VaLCATIOX  at   3    PEP. -CENT,    OX 

BASIS   OF 

At  4  PER-cesT  OS 

BASIS  OF 

_5 

(5 

Xet  Premiams 

3  Office  Preminni> 

Xet 
Prfmiums 

§  Office 
E*remiunis 

c    1 

s 

Full 
I^pse 
rate 

Half 
Lapse 
rate 

Elxclading 
Lapse 
rate 

Full 
Lapse 
rate 

Half 
Lapse 

rate 

Excluding 
Lapse 
rate 

Excluding  Lapse 
rate 

■695 

-649 

-669 

1-610 

2-855 

3-542 

•575 

6-39S 

1 

2-413 

2-215 

2-062 

2-243 

2-393 

2-m9 

1-765 

51-24 

1  ' 

2 

4-313 

3-849 

3-485 

1-452 

1-209 

■607 

2991 

3-S13 

2 

3 

6-204 

5-492 

4-934 

■132 

-231 

•904 

4-247 

2-469 

3 

i 

8-075 

7138 

6-41U 

1-421 

1-786 

2413 

5-538 

1-OSS 

4 

1     ^ 

10-017 

8-839 

7-918 

3128 

3-434 

4-014 

6-858 

-326 

5 

6 

11-592 

10-369 

9-454 

4-529 

4-939 

5-615 

8-213 

1-776 

6 

7 

13184 

11-930 

11-015 

5-997 

6-49ft 

7-243 

9-600 

3-260 

7 

8 

14-806 

13-519 

12-605 

7-526 

8-100 

8-9<X) 

11-021 

4-781 

8 

9 

16-454 

15136 

14-223 

9-112 

9-744 

10-587 

12-471 

6-332 

9 

10 

18119 

16-780 

15-861 

10-742 

11-426 

12-298 

13-956 

7-921 

10 

11 

19-826 

18-457 

17-532 

12-429 

13-148 

14-037 

15-477 

9-549 

11 

i  12 

21-558 

20160 

19-231 

14-163 

14-906 

15-807 

17025 

11 -2(j6 

12 

!  ^3 

23-314 

21-89<:i 

20-951 

15-941 

16-700 

17-600 

18-609 

12-901 

13 

'  14 

250S9 

23-645 

22-697 

17-757 

18-526 

19-420 

20-229 

14-634 

14 

15 

26-884 

25-425 

24-471 

19-613 

20-386 

21-269 

21-880 

16-401 

15 

j  20 

35-969 

34-485 

33-521 

29-211 

29-927 

30-703 

30-442 

25-563 

20 

1  25 

45-162 

43-826 

42-961 

39-220 

39-867 

40-544 

39-628 

35-394 

25 

30 

5 1-403 

53-235 

52  471 

49-372 

49-908 

50-456 

49-129 

45-561 

30 

35 

1 

63-170 

62-146 

61-466 

59035 

59-431 

59-833 

58-318 

55-395 

35 

Negative  values  are  throTi?lio\it  printed  in  italics. 
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Table  :\XII. 

Net  Liability  2^er  £100  Assured. 

Age  at  Entry,  [55]. 


.2 

1 

O 

cS 

5 
0 

Valuation  at  3  per-cext,  on 

BASIS   OF 

At  4  PER-CENT  ON 
BASIS   OF 

B 
1 

® 

1 

8 

0 

Net  Premiums 

§  OfiBce  Premiums 

Net 
Premiums 

§  Office 
Premiums 

Full 
Lapse 
rate 

Half 
Lapse 
rate 

Excluding 
Lapse 
rate 

Full 
Lapse 
rate 

Half 
Lapse 
rate 

Excluding 
Lapse 
rate 

Excludint;  Lapse 
rate 

1-288 

1-314 

1-347 

4-176 

0-677 

7-009 

1-238 

9-036 

1 

4-503 

4-291 

4-103 

3-847 

3-993 

4020 

3-776 

6-234 

1 

2 

7-715 

7-287 

6-889 

l-48o 

1-248 

-998 

6-357 

S-384 

2 

3 

11-045 

10-540 

9-692 

1-551 

2-014 

2-043 

8-968 

-502 

3 

4 

14-493 

13-462 

12-517 

4-836 

4-960 

5-107 

11-612 

2-417 

4 

5 

18-050 

16-636 

15-357 

8-331 

8-245 

8-188 

14-282 

5-365 

5 

6 

20-649 

19-487 

18-194 

10-929 

11-236 

11-265 

16-970 

8-333 

6 

7 

23-831. 

22-331 

21-036 

14-164 

14-244 

14-347 

19-669 

11-313 

7 

8 

26-717 

25-169 

23-863 

17-150 

17-270 

17-414 

22-375 

14-299 

8 

9 

29-567 

27-990 

26-680 

20-144 

20-297 

20-470 

25-080 

17-286 

9 

10 

32-394 

30  779 

29-467 

23-151 

23-306 

23-493 

27-771 

20-257 

10 

11 

35-155 

33-543 

32-228 

26-129 

26-304 

26-188 

30-443 

23-207 

11 

12 

37-871 

36-257 

34-948 

29-090 

29-263 

29-439 

33-095 

26-135 

J2 

13 

40-530 

38-912 

37-622 

32-017 

32-167 

32-339 

35-712 

29-024 

13 

14 

43-121 

41-519 

40-248 

34-888 

35-027 

35-186 

38-287 

31-867 

14 

15 

45-645 

44-065 

42-816 

37-698 

37-825 

37-973 

40-818 

34-661 

15 

20 

57-128 

55-728 

54-636 

50657 

50-713 

50-794 

52-608 

47-677 

20 

25 

66-522 

65-411 

64-538 

61-415 

61-472 

61-535 

62-642 

58-756 

25 

'  30 

74-09S 

73-092 

72-472 

70-114 



70-026 

70-140 

70-801 

67-767 

30 

Npg-ative  values  are  tlirougliout  jiriiiteil  in  italics. 
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Table  XXIII. 

Net  Liability  per  £1W  Assured. 
Age  at  Entry,  [75]. 


s 

VALrATIOS  AT  3  PER-CEST,   OS 

BASIS  OF 

At  4  PER-CEST  OS 
BASIS   OF 

1 

t 

3 

Net  Premiums 

3  Office  Premiums 

Xet 
Premiums 

t  Office 
Premiums 

Full 
Lapse 
rate 

Half 
Lapse 
rate 

Excludin;.' 
Lapse 
Tate 

Full 
Lapse 
rate 

Half 
Lapse 
rat« 

Excluding 
Lapse 
rate 

Excluding  Lapse 

0 

2-324 

2-490 

2-324 

8-21S 

10-1-22 

1-2-397 

2-244 

1-2-8-22 

0 

1 

7-635 

7-313 

6-936 

5-896 

6-485 

7-091 

6  686 

7-695 

1 

2 

12-246 

11-868 

11-373 

1-285 

1-58S 

1-984 

10-981 

■2-739 

2 

3 

16-967 

16-354 

15-638 

3-758 

3-384 

2-923 

15-130 

2-050 

3 

4 

21-682 

20-759 

19-729 

8-867 

8-296 

7-631 

19-116 

6-651 

4 

5 

26-438 

25-062 

23-647 

14059 

13-113 

12-139 

22-941 

11-066 

D 

6 

29-928 

28-705 

27-392 

17-985 

17-266 

16-449 

26-619 

15-310 

6 

7 

33-34] 

32-187 

30-965 

21-846 

21-242 

20-56i> 

30-135 

19-368 

/ 

8 

36-051 

35-468 

34-380 

25-507 

25-011 

24-4f!<> 

33-490 

23-240 

8 

9 

39180 

38-569 

37-639 

28-584 

28-580 

28-24(1 

36-713 

26-960 

9 

10 

42-358 

41-541 

40-726 

32-210 

32-012 

31-793 

39-777 

30-496 

10 

1 

Negative  values  are  thronghont  printed  in  italics. 


2  u 


606 


On  the  Valuation  of  Whole-Life  Industrial         [Oct. 


Table  XXIY. 

Net  Yeaelt  PaEMiUMS  for  the  Assurance  of  1,  computed  on 
the  undermentioned  bases. 


Interest  at  3  per-cent 

At  4  PER-CENT 

Age  next 
Birthday 
at  Entry 

Age  next 
Birlhday 
at  Entry 

Full 
Lapse  rate 

Half 
Lapse  rate 

Excluding  Lapse 
rate 

1 

•012243 

•011720 

•01147 

•01032 

1 

15 

•011557 

•013225 

•014472 

•012848 

15 

35 

•021032 

•023129 

•024695 

•022658 

35 

55 

•046104 

•048805 

•050958 

•048645 

55 

75 

•139872 

■141883 

•143806 

•142008 

75 
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Abstkact  of  the  Discussion. 

Mr.  W.  S.  Anderson,  In  openiug  the  discussion,  said  the  question 
of  applying  a  rate  of  lapse  to  the  valuation  of  assurances  had 
already  been  dealt  with  in  the  Journal  of  the  Institute,  but  he 
thought  the  present  was  the  first  occasion  upon  which  the  disturbing 
element  of  the  payment  of  a  surrender  value  upon  discontinuance  had 
been  brought  into  the  calculations.  The  writers  had  gone  into  the 
matter  with  great  thoroughness,  and  had  set  out  their  results  in  an 
admirable  series  of  tables.  The  variety  of  methods  in  which  the 
figures  had  been  grouped,  and  the  clear  line  of  demarcation  preserved 
throughout  between  the  positive  and  negative  values,  would  enable  a 
great  deal  of  information  as  to  the  effect  of  introducing  a  lapse  rate 
to  be  gleaned  by  anyone  making  a  study  of  the  figures.  The  writers 
described  in  the  earlier  pages  of  the  paper  the  method  in  which  the 
rate  of  lapse  had  been  investigated.  The  figures  obtained  showed  the 
rate  measured  from  the  end  of  the  year  of  entry,  and  consequently 
related  to  the  years  of  assurance  one,  two,  &c.  Upon  the  basis  of 
those  rates  factors  had  been  computed  for  use  in  the  valuation.  On 
page  547  the  authors  said — "  The  next  step  was  to  deduce  the 
graduated  rates  of  lapse,  as  arising  in  successive  policy  years,  which 
were  required  for  the  calculation  of  the  net  premiums  to  be  employed 
in  the  valuation";  and  they  proceeded  to  relate  that,  by  the  application 
of  the  graphic  method,  a  fresh  set  of  rates  were  obtained,  applicable  to 
policy  years,  upon  the  basis  of  which  net  premiums  were  computed 
for  use  in  the  valuation.  The  rates  were  shown  side  by  side  in 
Table  I.  An  alternative  method  of  finding  the  net  premiums  would 
have  been,  simply  to  estimate  the  rate  of  lapse  for  the  one  half-year 
from  the  moment  of  entry  to  the  end  of  year  of  assurance  0, 
and  then  to  graft  on  to  the  values  obtained  by  means  of  the  lapse 
rates  originally  deduced,  the  experience  of  that  first  half-year.  Thus 
the  annuity  measured  from  the  point  of  entry  would  be  a  term 
annuity  for  half  a  year,  subject  to  the  double  decrement  of  mortality 

and  lapse,  together  with  the  factor      J^"  multiphed   into   the 

annuity- value  at  the  end  of  the  assurance  year  0,  which  had  already 
been  deduced.  By  that  means  the  labour  of  computing  an 
alternative  series  of  commutation  columns  would  have  been  avoided, 
and  the  net  premiums  obtained  would  be  for  the  exact  entry  age,  in 
lieu  of  the  age  at  the  end  of  the  first  year  of  assurance.  There  was 
one  possible  danger  in  making  use  of  two  sets  of  lapse  rates.  On 
turning  to  the  chart  on  page  569,  one  could  appreciate  the  difficulty  of 
correctly  interjiolating  the  rates  for  policy  years  during  the  early 
years  of  assurance,  and  more  particularly  in  carrying  the  curve  back 
from  the  end  of  year  of  assurance  0  to  the  exact  point  of  entry. 
The  interpolation  would  require  to  be  very  accurately  done,  in  order 
that  the  net  premiums  based  upon  lapse  rate  a  and  the  valuation 
factors  on  rate  (i  should  be  absolutely  harmonious.  When  one  was 
dealing  merely  with  aggregate  reserves,  the  difference  was  not  likely 
to  be  of  much  moment,  Imt  when  viewing  separately  the  reserves  in 
the  early  years  of  assurance,  any  slight  discrepancy  might  introduce  a 
considerable  disturbing  element.     On  pages  553  and  554  the  authors 
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had  described  a  method  of  adjusting  the  ijuiiiquennial  groups 
in  order  to  oLtain  greater  accuracy.  As  the  question  had  been 
dealt  with  at  some  length,  he  thought  it  would  be  of  interest 
to  test  the  exact  effect  of  maliiug  the  adjustment  referred  to.  By 
the  courtesy  of  Mr.  Ackland,  he  had  had  access  to  the  necessary 
data,  and  had  taken  out  the  value  of  the  sums  assured  and  the  value 
of  the  office  premiums  in  respect  of  all  entry  ages  from  S  to  the 
end  of  life,  for  the  se])arate  curtate  durations  0,  o,  10,  and  20  j'cars. 
He  had  valued  the  sums  assured  and  office  premiums  by  three 
different  methods — (1)  exact  ages,  (2)  ordinary  quinquennial  groups, 
and  (3)  groups  adjusted  by  the  method  described  in  the  j^aper.  He 
had  been  compelled  to  use  the  ordinary  valuation  factors,  based  upon 
mortality  without  lapse.  The  results  obtained  in  each  j-ear  of 
duration  were  very  similar.  The  error  involved  in  using  ordinary 
quinquennial  grovips  was  extremely  small,  being  only  about  1  in  2,000 
in  the  value  of  sum  assured,  and  1  in  -1,000  in  the  value  of  office 
premiums.  By  introducing  the  adjustment  referred  to  in  the  paper 
the  amount  of  the  error  was  reduced  to  about  one-fourth  of  that 
jjrcviously  obtained.  But  it  was  unfortunate  that,  whereas  in  the 
ease  of  the  ordinary  groups  the  error  was  on  the  side  of  safety — in 
that  the  value  of  sum  assui'ed  was  over-estimated,  and  the  value 
of  office  premiums  under-estimated — the  effect  of  employing  the 
adjustment  was  to  turn  the  error  in  the  opposite  direction.  He  did 
not  know  how  far  these  conclusions  would  be  borne  out  by  further 
investigations,  but,  as  each  of  the  four  j-ears  tested  had  given 
similar  results,  he  thought  it  probable  that  they  yielded  a  fair 
indication  of  the  effect  Avhich  Avould  follow  a  wider  application  of 
the  suggested  method.  In  statement  B,  on  page  560,  it  would  be 
seen  that  the  effect  of  applying  the  lapse  rate  in  the  case  of  a  net 
premium  valuation  was  to  increase  the  reserve  in  respect  of  all  cases 
except  those  entering  at  age  1.  The  Avriters  had  raised  the  question 
as  to  the  reason  for  the  irregularity  at  that  particular  age,  and  he 
thought  he  was  able  to  give  some  explanation  of  it.  On  turning  to 
the  net  premiums  in  Table  XTII,  it  would  be  seen,  on  comparing 
column  2  and  column  6,  that  the  net  premium,  including  the  lapse 
element,  was,  in  all  cases,  considerably  below  the  net  premium, 
excluding  lapse,  except  in  the  case  of  age  1,  where  they  were  almost 
identical.  After  a  number  of  years,  therefore,  when  the  lapse  rate  had 
become  almost  a  negligible  Cjuantity,  in  the  case  of  most  ages  the 
effect  of  valuing  with  a  lapse  rate  was  to  commute  a  much  lower  net 
premium,  and  therefore  to  bring  out  a  higher  reserve  than  would  be 
obtained  by  valuing  without  lapse.  But  in  the  case  of  entrants  at 
age  1,  when  applying  the  lapse  rate  one  i)ractically  valued  the  same 
net  premium  as  before,  and  that  accounted  for  the  relatively  smaller 
reserve  when  compared  with  higher  entry  ages.  Still,  that  only 
jHished  the  question  one  stage  further  back,  and  he  would  now  pass  to 
the  real  secret  of  the  discrepancy.  It  had  been  mentioned  by  the 
authors  that,  in  computing  the  net  premiums,  the  integral  age  attained 
at  the  end  of  the  year  0  of  assurance  had  been  used  throughout. 
That,  of  course,  over-estimated  the  age  by  half  a  year,  and  accounted 
for  the  apparent  anomaly  in  Table  XVI,  where  the  reserve  value  at 
the  expiration  of  the  assurance  year  0  upon  a  net  basis  was  given  as 


1904.]  Assurances,  ivith  alio icance  for  Lapses.  609 

nil.  But  in  the  case  of  age  1  at  entiy  a  further  complication 
\va.s  introduced,  as  the  method  altered  the  incidence  of  the  graduated 
sum  assured,  set  out  on  page  551.  He  thought  it  would  be  found, 
when  exact  effect  was  given  to  the  valuation  assumption  that  the 
lives  entered  at  age  6  months,  and  when  allowance  was  made  for  the 
precise  scale  of  increasing  assurance  previously  referred  to,  a  strict 
net  premium  valuation  without  lapse  would  yield  negative  reserves 
during  the  first  few  years  of  assurance  ;  that  is,  the  current  risk 
during  those  years  would  be  greater  than  the  net  premiums  received. 
When,  therefore,  one  came  to  apply  a  lapse  rate  to  the  valuation, 
it  w'ould  be  found,  on  viewing  the  question  by  the  retrospective 
method,  that  the  fund  was  burdened  with  the  task  of  making  up  the 
negative  values  of  those  who  withdrew  in  the  first  few  years. 
Moreover,  the  surrender  values  during  the  early  years  were 
considerabl}'  in  excess  of  the  reserve,  and  the  cases  surrendering 
would  therefore  form  a  further  burden  on  the  fund.  He  thought  it 
would  be  agreed  that,  in  view  of  the  negative  values  to  which  it  gave 
ri.se  in  the  early  years,  a  strict  net  premium  method  of  valuation  was 
not  applicable  in  the  case  of  age  1  at  entry.  It  followed  that  the 
writers  might  draw  a  more  general  conclusion  than  that  set  down, 
and  state  that  in  all  cases,  so  far  as  their  figures  showed,  the  effect  of 
applying  a  lapse  rate  to  a  net  premium  valuation  was  to  increase 
reserves.  With  regard  to  the  office  premium  valuations  in  the  tables 
shown  on  page  561,  it  appeared  to  him  that,  in  considering  the  reserves 
excluding  the  lapse  element,  one  must  eliminate  negative  values,  but 
in  the  case  of  a  reserve  on  a  lapse  basis,  the  negative  values  could  be 
included,  subject  to  the  necessary  safeguards.  Viewed  in  that  way, 
one  saw  that  the  effect  of  bringing  in  the  rate  of  lapse,  while 
maintaining  the  same  net  premiums,  was  to  yield  a  lower  reserve  in 
all  cases.  Tho.se  appeared  to  him  to  be  the  two  main  conclusions 
of  the  paper,  though  it  was  conceivable  that  either  might  be 
reversed  if  a  different  rate  of  lapse  and  scale  of  sui-render  were 
adopted.  Before  closing  he  would  turn  to  pages  541  and  542  of  the 
paper,  on  which  the  authors  had  referred  to  the  importance  of  pajing 
regard  to  the  lapse  I'ate,  and  had  instanced  certain  cases  to  which  they 
thought  it  particularly  applicable.  In  the  case  of  an  office  in  a  weak 
financial  condition,  where  it  became  a  question  of  valuing  for  solvency, 
they  considered  that  the  rate  of  lapse  might  legitimately  be 
introduced,  and  that  wherever  negative  values  arose  they  might  be 
included.  He  wished  to  associate  himself  entirely  with  that 
expression  of  opinion,  it  being  understood  that  the  circumstances  in 
connection  with  the  office  were  such  that  there  was  no  reason  to 
anticipate  any  material  alteration  in  the  lapse  rate.  He  considered 
that  a  second  case  to  which  the  method  was  especially  applicable  was 
that  of  an  office  with  a  guaranteed  scale  of  surrender  values,  which, 
generally  speaking,  were  in  excess  of  the  office  reserves.  Such  a  case 
might  arise  where  an  office,  owing  to  financial  reasons,  had  been 
compelled  to  weaken  its  valuation  basis.  There,  it  would  be  advisable 
to  test  the  sufficiency  of  its  reserves  by  introducing  the  lapse  element, 
and  it  was  quite  conceivable  that,  even  w'orking  with  the  same  net 
premiums,  a  higher  reserve  might  be  found  necessary-.  However, 
taking  the  more  typical  case  of  an  office  which  had  ample  funds  to 
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permit  of  a  valuation  bv  ordinary  methods,  and  where  the  scale  of 
surrenders  was  at  all  points  within  the  reserves — assuming  further 
that  the  office  premiums  had  been  obtained  b}'  adding  a  sufficient 
loading  to  the  ordinary  net  premium,  excluding  the  lapse  element — it 
was  clear  that  in  such  a  case  the  application  of  a  lapse  rate,  if  the 
same  net  premiums  were  employed,  would  have  the  effect  of 
diminishing  the  reserve.  He  did  not  gather  clearly  from  the  paper 
whether  the  authors  would,  under  these  circumstances,  advocate  the 
adoption  of  a  lapse  rate  in  the  general  valuation,  and  members  would, 
he  thought,  welcome  a  further  expression  of  opinion  from 
Mr.  Ackland  upon  this  phase  of  the  subject. 

Mr.  W.  K.  DovEY  desired  to  offer  one  or  two  observations  rather 
from  the  practical  side.  The  authors  had  given  mucli  food  for 
thought,  and  in  some  respects  the  suggestions  made  appeared  to  be 
almost  revolutionary.  In  many  parts  of  the  paper  it  was  said  that 
lapse  must  be  taken  into  account  in  order  to  arrive  at  a  true  estimate 
of  the  liabilities.  But  he,  Mr.  Dovey,  presumed  that,  in  making 
valuations  of  ordinary  offices,  as  a  general  rule  it  was  not  the  object 
purelj'  to  arrive  at  a  true  estimate  in  the  sense  of  a  test  of  solvency', 
but  rather  to  take  other  considerations  also  into  account.  He  could 
not  follow  the  authors  in  their  contention  that,  lapses  being  much 
more  numerous  than  deaths,  it  was  therefore  essential  that  they  should 
be  taken  into  account.  Mortality  was  the  cause  of  the  contract,  but 
lapses  were  accidental  to  it,  however  important  they  might  be  in  the 
actual  course  of  the  business.  It  seemed  to  him  that,  if  lapses  Avere 
very  numerous,  it  only  made  it  the  more  necessary  for  the  treatment 
of  retiring  policyholders  to  be  very  carefully  considered  without  the 
element  being  introduced  into  the  valuation.  He  thought  that  the 
principles  upon  which  industrial  valuations  were  made  should  be 
essentially  the  same  as  those  of  an  ordinary  office,  and  that  in  general 
the  conduct  of  the  business  of  an  industrial  office  should  follow  that 
of  an  ordinary  one  as  far  as  possible,  and  that  any  differences  should 
be  purely  due  to  the  exigencies  of  practice.  On  page  oJ:2  of  the 
pa])er  there  appeared  a  brief  abstract  of  the  various  plans  adopted  for 
the  valuation  of  industrial  offices.  The  reserves  of  these  companies 
were  in  course  of  transition  at  the  present  time,  and  since  the 
Act  of  1S7U  came  into  force,  there  had  been  a  ver}-  decided  growth  in 
their  reserves.  It  seemed  undesirable  therefore  to  form  conclusions 
on  methods  of  valuation  which  were  transitional.  Departures  had 
taken  place  from  recognised  standards  to  meet  the  necessities  of  the 
cases.  With  regard  to  the  remark  that,  in  conducting  a  valuation,  the 
surrender  values  of  the  office  should  be  taken  into  account,  and  should 
be  made  an  element  in  the  basis  of  the  calculations,  it  ajipeared  to 
him  that  the  surrender  values  should  be  iixed  with  regard  to  the 
reserves,  rather  than  that  the  reserves  should  be  determined  by  the 
surrender  values  of  industrial  offices.  Industrial  offices  were  as  a  rule 
considerably  behind  ordinary  ones  in  the  subordinate  benefits 
attaching  to  the  policies,  and,  the  greatest  difficulty  in  the  way  of 
improvement  was,  that  the  reserves  were  not  as  strong  as  they  might 
be.  Notwithstanding  the  most  interesting  and  valuable  investigations 
before  them,  he  would  still  prefer  to  pin  his  faith  to  the  sweet 
simplicity  of  an  unalloyed  net  premium  valuation. 
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Mr.  H.  W.  Maxlt  said  that,  a.s  he  had  been  for  many  years 
connected  with  the  valuation  of  industrial  businesses,  he  might  be 
expected  to  say  a  few  words  on  the  most  interesting  paper  that  had 
been  read.  It  showed  an  amount  of  hard  work  and  industry  which 
all  must  admire.  He  regarded  the  paper  as  one  which  should  give 
one  pause  before  attempting  to  make  any  valuation  upon  the  system 
which  it  advocated  of  providing  for  lapses.  He  confessed  he  had 
some  little  difficulty  in  following  Mr.  Ackland  through  the  paper. 
With  regard  to  the  data  used  for  obtaining  the  valuation  factors,  he 
understood  it  was  not  one  table,  but  two  or  three  tables  ;  and  he  could 
not  see  why  that  should  have  been  necessary.  If  it  was  intended  to 
make  an  investigation  of  that  kind,  one  should  set  out  with  a  table 
which  would  represent  the  progress  of  the  office  from  the 
commencement  of  the  insurance  to  the  end,  whether  it  was  by  death 
or  by  withdrawal.  All  that  was  wanted  was  three  C(jlumns, 
representing  those  entering  in  the  year,  those  who  died  in  the  year, 
and  those  who  withdrew  in  the  year.  In  fact,  the  claims  were  actually 
in  respect  of  deaths  which  occurred  without  the  allowance  for  lapse. 
If  the  members  remembered  his  Table  3  in  his  paper  on  the  Valuation 
of  Pension  Funds,  they  would  know  there  was  a  column  of  existing 
from  which  the  value  of  the  contributions  could  be  found ;  there  was 
a  column  of  deaths  from  which  to  find  the  value  of  the  claims  from 
death,  and  there  was  the  column  of  withdrawal  from  which  could  be 
found  the  value  of  a  return  of  part  of  the  premiums  on  that 
withdrawal.  Turning  now  ta  the  formula  for  the  value  of  the  pure 
premium ;  if  the  pure  premiums  were  multiplied  by  the  denominator 
of  the  fraction  to  represent  the  value  of  the  premiums,  and  the 
numerator  were  treated  as  the  value  of  the  sum  assured,  the  value  of 
the  insurance  at  its  inception  would  be  0.  It  rather  mystified  him, 
therefore,  to  find  in  the  summary  of  valuation  for  the  year  U,  that  there 
was  an  actual  value  set  down.  In  considering  how  to  value  this  class 
of  business,  one  had  to  keep  in  mind  the  actual  cost  of  the  business. 
The  cost  of  obtaining  the  business  was  very  considerable,  and  the 
first  premium  certainly  did  not  contribute  much  more  than  the  office 
expenditure ;  and  what  little  claims  might  arise  had  to  be  provided 
out  of  that.  For  the  first  two  or  three  years  the  expenditure  was  so 
great  that  if  a  company  could  manage  to  provide  its  claims  and 
expenditure  and  have  something  left,  it  had  done  extremely  well. 
The  object  of  the  paper,  lie  understood,  was  not  to  advocate  a 
pure  premium  valuation,  but  to  apply  the  annuity  and  assurance 
values  to  make  a  valuation  by  gross  premiums,  deductiug  something 
from  the  premiums  for  the  expenditure.  He  had  not  studied  it  very 
closely,  but  he  understood  it  was  suggested  that  in  such  a  case 
negative  values  might  be  included.  If  that  were  done,  one  must  not 
deduct  .some  imaginary  rate  of  expenditure  from  the  premiums, 
but  the  actual  expenditui-e  which  was  at  present  incurred  for  the 
whole  of  the  business.  There  must  not  be  such  a  thing  as  setting 
aside  a  sum  as  an  asset  to  represent  the  value  of  the  business  obtained. 
Anything  of  that  kind  was  a  charge  on  capital— if  there  were  any 
capital — and  not  an  asset  in  the  assurance  fund.  When  making  a 
gross  premium  valuation,  one  must  be  careful  that  the  actual 
expenditure  was  deducted  from  the  premiums  before  valuing  them. 
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Mr.  Anderson  had  said  something  of  which  lie  (Mr.  Manly)  strongly 
approved,  namely,  that  in  deducing  values  by  means  of  quinquennial 
groui)ings,  there  was  no  necessity  for  ascertaining  all  the  functions  for 
each  age  at  entry  ;  it  was  only  necessary  to  group  the  contracts  for 
valuation  in  the  groups  which  had  been  selected  for  ascertaining  the 
valuation  factors.  For  the  last  thirty  3'ears  he  had  valued  in  groups 
by  a  table  which  he  based  in  a  similar  way  to  that — it  was  for 
sickness  business — and  it  had  been  a  very  great  success.  Year  after  year 
one  could  see  exactly  how  the  reserve  was  coming  out;  or,  if  there 
was  anything  abnormal,  it  could  be  traced  to  some  source  or  other. 
Thei'efore,  if  one  intended  to  make  a  valuation  of  that  kind,  it  was  as 
easy,  and  quite  as  correct,  to  value  them  in  groups  of  ages  at  entry, 
as  to  distribute  them  into  separate  ages.  Then,  with  regard 
to  the  valuation  of  policies  under  the  infantile  table,  explained  on 
page  551,  the  only  way  in  which  those  contracts  could  be  valued 
properly  was  by  the  retrospective  method,  and  if  that  were  adopted 
he  thought  it  would  be  found  that  at  each  succeeding  age  there  would 
be  nothing  left  for  reserve.  The  premium  table  gave  at  each 
succeeding  age  the  full  assurance  for  the  premium  which  was  charged 
after  allowing  for  expenses.  He  could  not  see  that  there  was  any 
necessity  whatever  to  bring  in  any  reserve  in  such  a  case  as  that.  If 
the  premium  covered  the  expenses  and  the  claims  on  that  scale,  he 
thought  the  company  had  dune  very  well.  In  the  early  years  of  an 
industrial  company,  it  was  impossible  to  make  anything  like  a  recognised 
net  premium  valuation  and  pay  the  large  expenses  of  the  business. 
He  thought  the  method  which  had  been  pursued  by  others  and  by 
himself  for  a  great  many  years,  of  assuming  that  during  the  iirst  five 
years  of  the  insurance  the  premiums  received  would  only  provide  for 
the  expenses  and  the  claims  during  that  time,  was  justified.  He  thought 
it  was  a  correc-t  method  to  assume  that,  after  five  years,  the  insurances 
should  be  treated  as  entering  an  ordinary  assurance  eompan}-^  at  the 
net  premium  for  the  increased  age.  From  that  date  there  would  be  a 
net  premium  reserve  to  provide  for  all  those  contracts  which  became 
permanent.  The  conclusion  he  had  come  to  after  reading  the  paper 
was  that  the  method  he  had  mentioned  was  the  best  and  simj^lest,  and 
enabled  one  to  know  where  he  was, 

Mr.  E.  C  Thomas  said  that  the  authors  referred  to  the  fact  that 
very  little  had  been  contributed  in  the  Journal  on  the  subject  of  their 
paper,  and  he  thought  it  would  be  conceded  that  at  least  one  of  the 
reasons  was  its  extreme  complexity.  Another  reason  was  the  danger 
of  the  subject.  It  seemed  to  him  that  the  question  of  the  lapse 
clement  in  assurance  business  was  a  very  dangerous  one,  and  fur  that 
reason  actuaries  in  the  past  had  decided  to  steer  clear  of  it.  In  the 
s[)ecial  circumstances  mentioned  in  the  paper,  one  would  agree  with 
the  authors  that  such  a  basis  of  valuation  would  be  a  legitimate  and 
proper  one  to  use  ;  such,  for  instance,  as  when  an  office  was  in  a  very 
bad  way,  and  might  have  to  be  wound  up  on  the  basis  of  an  ordinary 
valuation,  and  as  a  test  of  solvency  one  introduced  the  rate  of  lapse  in 
order  to  see  really  whether  the  office  ought  to  be  allowed  to  continue 
operations  ;  and,  if  so,  whether  it  would  be  able  to  pay  twenty 
shillings  in  the  pound.  These  were  entirely  diflferent  circumstances 
from  those  which  arose  in  the  ordinary  way,  when  a  comj^any  was 
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valued  with  a  view  of  declaring  a  bonus.  One  must  join  issue  with 
Mr.  Aekland  when,  according  to  his  paper,  it  was  left  almost  open  as 
to  whether  it  would  be  justitiable  to  use  a  rate  of  lapse  when  valuing 
with  the  idea  of  obtaining  a  surplus.  As  Mr.  Anderson  had  already 
said,  the  ordinary  case  was  that  of  a  company  whose  surrender  values 
were  less  than  reserve  values.  In  that  case,  if  an  office  could  make  a 
strong  net  premium  valuation,  surely  it  was  far  more  desirable  in 
every  way  to  leave  the  rate  of  lapse  severely  alone,  and  value 
by  the  ordinary  net  premium  method.  There  was  another  set  of 
circumstances  under  which  Mr.  Aekland  appeared  to  think  the 
method  would  be  justifiable,  namely,  when  the  assets  and  liabilities 
of  one  company  were  being  transferred  to  another  company.  That 
seemed  to  him  (the  speaker)  a  dangerous  expedient  to  adopt, 
because  the  very  fact  of  the  transfer  being  made  might  have  a  very 
material  effect,  in  one  direction  or  the  other,  upon  the  rate  of  lapse 
which  would  be  experienced  by  the  company  after  the  transfer  had 
been  effected.  That  might  mean  that  the  company  taking  over  the 
business  had  paid  much  too  dearly  for  it.  There  was  one  point  which 
struck  him  in  connection  with  these  tables.  A  net  premium  valuation, 
in  which  all  the  factors,  including  the  net  premium,  were  based  upon 
the  combined  elements  of  mortality  and  lapse,  was  compared  with  an 
ordinary  net  premium  valuation  based  only  on  mortality.  It  appeared 
to  him  (Mr.  Thomas)  that  the  fact  that  one  was  going  to  assess  the 
annuities  and  single  premiums  by  factors  which  gave  effect  to  the 
experience  one  was  likely  to  have  in  the  way  of  decrement,  bringing 
in  both  mortality  and  lapse,  surely  would  not  affect  one  way  or 
another  the  amount  of  premium  which  would  be  received  each  yea)' ; 
it  w'ould  not  result  in  either  more  or  less  behig  received.  Therefore 
he  would  like  to  see  a  comparison  of  two  valuations  by  the  net 
premium  method,  where  the  net  premium  was  the  same  in  both  cases. 
It  seemed  that  that  would  show  better  what  the  effect  of  introducing 
a  rate  of  lapse  was.  The  net  premium  based  upon  mortality  and 
lapse  had  no  bearing  on  the  matter,  unless  the  office  premiums  were 
calculated  in  the  same  way,  and  that  was  very  unlikely.  He  thought 
the  general  danger  of  the  subject  was  best  exemplified  in  the  figures 
of  Statement  A  on  page  oo9.  It  would  appear  from  that  .statement  that 
if  an  office  was  in  a  strong  position,  and  able  to  make  a  net  premium 
valuation,  and  if  it  wanted  to  Ije  perfectly  correct,  it  should  introduce 
a  rate  of  lapse  which  would  increase  the  reserve  from  £977,000  to 
£1,112,000.  But  if  the  funds  were  in  such  a  weak  position  that  the 
company  had  to  value  the  office  premiums  less  33  per-cent,  they  might 
legitimately  introduce  a  rate  of  lapse,  and,  by  including  negative 
values,  thus  reduce  their  liabilities  from  £754,000  to  £-197,000, 
a  decrease  of  over  30  per-cent. 

Mr.  A.  W.  Watsox  in  closing  the  discussion,  said  the  present 
paper,  so  thoroughly  and  completely  prepared,  brought  to  the  test 
of  discussion  a  subject  which  had  occasioned  considerable  difficulty  to 
actuaries  in  pjractice — not  the  smallest  part  of  that  diificulty  arising 
from  the  fact  that  there  existed  no  instrument  by  which  one  could 
test  the  validity  of  the  results  brought  out  by  this  special  method  of 
valuation.  For  his  own  part,  therefore,  he  welcomed  the  production 
of  the  paper  which  gave  such  an  instrument.     He  desired  to  associate 
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himself  with  the  authors  in  the  contention  that  it  was  not  scientific  to 

ignore  the  element  of  lapse  in  industrial  valuations.     He  would  go  so 

far  as  to  say  that  the  ordinary  method  of  valuation  hy  the  English 

Lite   Table    Xo.  -3,   without    considt-rhig    the    question  of    lapse,  or 

without  special  consideration    of    the    question    of    mortality,  was  a 

purely  conventional  basis.     AVhilst  it  was  justified  by  the  regularity 

of  the  results  which  it  brought  out,  and  by  its  known  sufficiency  in 

the   case   of    an    office   which    was  not   troubled    by   an}'   abnormal 

conditions,  he  did  not  think   it   could    be  held  necessarily,  or  even 

probably,    to    give    a   close   approximation   to   the    actual    value    of 

the  liabilities.     In  that  connection  he  regretted  that  the  authors  had 

not   devoted    a   little    space    to   the    question    of    differing  rates   of 

mortality.     They  had  assumed  that  the  English  Life  Table  Xo.  3  was 

obtaining — an  assumption  which,  he  thought,  would  hardly  be  borne 

out  by  the  facts.     As  was   well  known,  the  English  Life  Table  of 

18S1-'9U  gave  a  widely  diffi?rent  curve  to  that  of  the  Life  Table  Xo.  3, 

the  rate  of   mortality  being   much  lower  at   the  younger  ages  and 

greater  at  the  higher   ages.     One   knew   that   would   result   in    an 

increased  reserve  on  the  net  premium  basis,  and    it    was  possible — 

thouo-h   one   should  speak   with  hesitation   on   the   point — it    would 

involve  an  increased  reserve  on  the   lapse-included    basis.     He    was 

somewhat  surprised  to  find  that  in  Table  1  the  rates  of  lapse  were  so 

very  high  in  the  first  10  or  15  years.     There  was  a  very  interesting 

table  on  page  317,  vol.  xxvii  of  the  Journal,  which  gave  the  lapse 

rates  prevailing  in  the  period    187-1-S  in  a  certain   large   collecting 

friendly  societv,  and  the  rates  given  in  the  present  paper  were  widely 

ditterentfrom  those.     He  believed   that   the   lapse    rates   given  by 

Messrs.    Ackland    and    Bacon     represented    a    considerably    closer 

approximation    to     the     rates     prevailing     to-day    than     those     of 

Dr.    Sprague's    table    to    which    he    had    referred,    particularly  in 

reo-ard   to   the    assurances   of   greater   duration.     In    Dr.   Sprague's 

very    interesting    table,     a     constant     rate     of     lapse     was    given, 

about    I'l    per-cent,    after   varying    durations    of    membership,    and 

that     was     assumed     to     be    a    minimum     rate     of     lapse,    which 

would  be   attained   by   all   policies    sooner   or   later.     As   a   matter 

of    fact,   the   business   of    that   society,    at   the   time   Dr.   Sprague 

investigated    it,    contained     practically    no    policies    of     a    greater 

duration  than  30  years,  and  very  few  of  a  duration  exceeding  25  years. 

The  rate  of  lapse  in  the  quarter  of  a  century  which  had  subsequently 

been  added  to  the  experience  of  that  society,  was  altogether  different 

from  the  assumed  minimum  of  I'l  per-cent.    It  had  fallen  to  something 

like  one-third  of  that  rate,  and  practically  disappeared  at  the  greatest 

durations  of  the  assurance.     That  of  course  was  one  point  in  favour 

of  the  present  paper,  because  no  minimum  rate  of  lapse  was  assumed  ; 

but,  on  the  contrary,  it  was  supposed  that  the  lapse  rate  continued 

until  it  ran  out  at  89  years  of  age.     He  noticed  that  the  authors  had 

assumed  that  the  business  entering  at  age  2  might  be  valued  by  the 

factors  obtained  for   age   1.       He  was    rather  sorry  that,    small  as 

that  business  miglit  be  in  proportion,  they  had  not  investigated  the 

lapse  rate  appertaining  to  age  at  entry  2.    The  authors  would  probably 

have  found  that  the  lapse  rate  appertaining  to  age  2  was  about  double, 

at  the  earliest  durations,  to  that  appertaining  to  age  at  entry  1.     It 
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would  be  observed  from  Table  1  that  the  lapse  rates  at  age  at  entry  o 
were  very  much  greater  than  those  at  age  at  entry  1 ;  and  he  thought 
that  if  Mr.  Ackland  had  taken  out  the  business  appertaining  to  age 
at  entry  2,  he  would  have  found  that,  so  far  as  the  rates  were 
concerned,  it  would  be  more  satisfactory  to  value  it  by  the  age  5 
factors,  than  by  the  age  1  factors.  With  regard  to  the  adjustment  of 
the  sums  assured  to  overcome  the  objection  of  grouj^ing,  which  had 
been  dealt  with  at  some  length  by  Mr.  Anderson,  he  wished  to 
ask  Mr.  Ackland  whether,  admitting  the  rapidity  with  which  the 
adjustment  could  be  made,  he  considered  it  really  essential.  There 
was  one  adjustment  not  referred  to  in  the  paper,  but  which  would  be 
in  some  circumstances,  he  thought,  considerably  more  important. 
In  the  case  of  a  business  which  was  valued  by  its  own  mortality 
experience  it  became  necessary  to  consider  the  question  of  the 
deductions  from  the  sums  assured,  when  the  claims  came  in,  by 
reason  of  the  under-statement  of  the  ages  on  admission,  then 
discovered.  The  table  of  new  business  given  in  the  paper  for 
specimen  entry  ages  showed  how  certain  decennial  ages  aggregated 
enormous  quantities  of  the  business,  and  thus  indicated  that  there 
was  a  good  deal  of  loose  statement,  and  probably  much  under-statement, 
of  age  on  admission.  In  one  particular  case  within  the  speaker's 
knowledge,  the  deductions  from  the  sums  assured  on  this  account 
were  considerably  greater  than  1  per-cent  of  the  whole  amount  of 
claims ;  and  those  deductions,  appertaining  as  they  did  to  the  highest 
entry  ages,  where  the  effect  of  discount  was  of  relatively  small 
importance,  represented  an  appreciable  percentage  upon  the  net 
liability.  Of  course,  as  the  authors  assumed  that  the  standard 
mortality  was  prevailing,  the  excessive  mortality  arising  from  the 
under-statement  of  age  might  be  assumed  to  be  set  off  by  the 
deductions  themselves ;  but  if  Mr.  Ackland  had  taken  the  true 
experience  in  respect  of  mortality,  he  would  probably  agree  that  the 
deduction  described  was  an  adjustment  which  it  was  important  should 
be  made.  For  that  reason  he  suggested  that  the  adjustment  the 
author  had  made  of  the  sums  assured  was  hardly  necessary.  "When 
an  annual  valuation  was  made — and  annual  valuations  in  industrial 
business  were  becoming  the  fashion — if  one  made  it  on  the  select 
basis,  there  was  quite  sufficient  work  to  do  in  the  time  at  disposal 
without  introducing  refinements  which  were  not  necessary  to  the 
reliability  of  the  valuation.  There  were  many  other  points  of  gi-eat 
interest  in  the  paper,  but  he  would  not,  at  that  hour,  prolong  the 
discussion  by  dealing  with  them,  save  that  he  felt  compelled  to  say 
a  word  on  negative  values.  One  might  admit,  he  thought,  that,  when 
they  were  valuing  on  the  lapse  experience  of  the  society,  the  negative 
values  which  arose  on  the  valuation  were  something  entirely  different, 
in  essence,  from  the  negative  values  which  actuaries  were  accustomed 
to  in  the  ordinary  way  of  business.  But  he  was  not  one  of  those 
who,  for  that  reason,  would  include  them  in  the  valuation  ;  they  did 
not  represent  profits  which  might,  or  might  not,  accrue,  because,  the 
lapse  element  having  been  discounted,  they  might  be  said  to  represent 
profits  which  in  all  probability  would  accrue,  but,  nevertheless,  they 
were  profits  not  yet  realised,  and  it  seemed  to  him  to  be  objectionable 
to  bring  in  a  future  profit  against  a  present  liability.     It  had  been 
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shown  in  Statement  A  that  a  lapse-excluded  valuation  gave  a  reserve 
of  £75-i,000,  but  that  the  lapse-included  reserve  was  £G97,000,  or  if 
negative  values  were  included  it  was  £200,000  less.  He  could  very 
well  understand  that  it  might  he  desirahk'  to  adopt  a  with-lapse  basis, 
when  the  diiVerence  between  that  and  without-la])ses  Avas  £60,000, 
but  he  would  strongly  demur  to  adopting  a  basis  which  would  give  a 
reserve  of  £300,000  less  in  the  one  case  than  in  the  other.  Even  though 
actuaries  themselves  might  consider  that  such  a  reserve  was  entirely  a 
safe  one,  one  had  to  bear  in  mind  what  public  opinion  might  have  to 
say  about  the  proposal,  and  in  the  matter  of  exclusion  of  negative 
values  public  opinion  had  had  a  long  start.  Some  years  ago  the 
question  came  to  the  front  in  an  interesting  manner.  A  large 
collecting  friendly  society  had  been  valued  on  a  with-lap.se  basis,  its 
own  lapses  and  its  own  mortality  having  been  used,  and  the  actuary', 
an  eminent  member  of  the  profession,  had  given  a  valuation  result  on 
the  basis  proposed  in  the  present  pa2:)er,  negative  values  not  being 
excluded.  The  society's  affairs  came  into  public  notice,  not  in  any 
way  in  connection  -with  the  valuation,  but  the  valuation  was  dragged 
in.  An  enciuir}''  was  held,  and,  amongst  other  things,  the  eminent 
lawj'er  conducting  it  considered  the  valuation.  He  imderstood  the 
nature  of  negative  values  as  ordinarily  arising,  and  upon  this  l^nowledge 
he  dealt  with  the  question  of  the  valuation  in  his  report,  which  was 
published  as  a  State  paper.  He  remarked  that  ••  There  was  an 
apparent  surplus  shown  of  more  than  £50,000,  and  of  that  £38,800 
was  made  up  of  negative  values.  The  real  solid  surplus  was  therefore 
under  £12,000."  He  recited  the  instructions  to  public  valuers,  and 
went  on  to  say  that  the  actuary  concerned  "  was  not  a  public  valuer, 
and  did  not  consider  himself  bound  by  those  instructions.  But  if 
they  were  sound  they  must  be  sound  for  all  valuers."  Other 
somewhat  unfavourable  remarks  followed.  Whether  they  were  or 
were  not  erroneously  conceived,  such  comments  could  not  be  very 
pleasant  to  the  actuary  who  made  the  valuation.  It  might  be  that 
duty  required  an  actuary  to  take  the  risks  of  criticism,  and,  if  it  did, 
they  must  not  shrink  from  it.  But  in  the  present  ease  he  was  not 
satisfied  that  the  perilous  course  of  inclusion  of  the  negative  values 
was  the  right  one.  They  represented  a  future  profit,  and  as  such  he 
j)referred  to  treat  them.  Policyholders  would  clamour  for  bonuses, 
or  for  exemption  from  the  payment  of  jiremiums  in  old  age,  as  was 
becoming  common.  They  would  thus  find  means  of  utilising  the 
surplus  year  after  year  as  it  was  declared.  His  conclusion  was  that 
one  should  not  anticipate  a  future  surj^lus,  but  recognize  the  po.sitive 
liabilities  fomid,  and  as  the  negative  values  came  in  they  would  be  in 
a  position,  not  having  anticipated  them,  to  deal  with  them  as  surplus. 
That  was  the  line  he  was  himself  prepared  to  take  up. 

Mr.  AcKLAJTD,  in  reply,  said  he  did  not  think  he  need  occupy  the 
time  of  the  Institute  very  much,  except  to  express  on  behalf  of 
Mr.  Bacon  and  himself  their  obligations  to  the  members  for  the  kind 
things  which  had  been  said  about  the  paper,  and  also  for  the  criticisms, 
both  favourable  and  unfavourable,  which  had  been  offered,  which, 
no  doubt  would  receive  due  consideration.  The  authors  had  no 
anticipation  that  the  paper  would  have  an  entirely  favourable 
reception,  and   therefore  were   not   surprised  that,  in   the   remarks 
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of  mauy  speakers,  the  clanger  signal  and  tlic  red  lamp  had  been 
prominently  held  forth.  Dealing  brietlv  with  the  remarks  of 
individual  speakers,  he  expressed  obligations  to  Mr.  Anderson  for 
the  thorough  way  in  which  he  had  gone  into  the  paper,  and  dealt 
with  the  methods  employed.  Xo  doubt  there  was  a  great  deal  in 
what  he  said  about  the  alternative  method  of  obtaining  net  premiums 
as  at  entry.  The  authors  had  not  very  much  time  to  deal  with  the 
very  large  volume  of  work  contained  in  the  paper,  and  the  tables 
appended  to  it,  and  therefore  preferred  to  adopt  the  method  set  out 
in  the  paper,  because  it  appeared  to  them  that  that  would  produce  a 
fairly  accurate  result,  and  they  did  not  go  into  the  other  method, 
although  he  thought  it  might  have  been  worthy  of  consideration. 
It  might  at  once  be  admitted  that  the  age  at  entry  was  over-stated 
in  deducing  the  net  premium,  but  he  did  not  think  the  authors 
would  admit  that  it  would  have  any  material  eifect  on  the  general 
bearing  of  the  results,  and  he  would  be  rather  surprised  to  find 
that  the  abnormality  shown  in  respect  of  age  1  arose  from  that 
error  in  the  age  at  entry.  That  error  was,  it  is  true,  at  a  maximum 
at  age  1,  when  the  incidence  of  mortality  was  very  rapidly  changing ; 
but  it  was  also  to  be  noted  that  the  sum  assured  was  at  a  minimum 
in  the  first  year  of  assurance,  and  that  indeed  in  the  first  three  months 
there  was  no  sum  assured  at  all  payable,  and  therefore  practically 
no  mortality  in  operation.  The  figures  given  by  Mr.  Anderson,  with 
regard  to  the  adjustment  for  groups,  were  very  interesting,  showing 
the  marked  measure  of  greater  accuracy  obtained  by  the  grouping. 
Mr.  Watson  had  referred  to  the  fact  that  the  grouping  was 
comparatively  unimportant,  but  anything  which  saved  labour  and 
gave  more  accuracy  must  be  of  considerable  value.  Ho  thought 
Mr.  Anderson  seemed  in  general  agreement  with  the  conclusions  in 
the  paper.  Mr.  Dovey  appeared,  however,  entirely  opposed  to  those 
general  conclusions,  and  to  be  very  sensitive  as  to  the  question  of 
lapse  being  introduced  in  valuations.  No  doubt  that  was  a  subject 
which  would  require  careful  consideration,  and  on  which  different 
opinions  were  held.  But  he  submitted,  first,  that  there  was  no  real 
indication  that  had  come  under  the  notice  of  the  authors,  that  there 
was  any  material  movement  in  the  direction  of  tightening  reserves  in 
industi-ial  assurance  companies  since  the  Act  of  ISJO,  or  that  the 
methods  adopted  during  that  period  were  only  transitional.  Secondly, 
whilst  theoretically  it  was  true  that  surrender  values  should  be  fixed 
in  relation  to  the  reserves,  and  not  vice  versa,  the  ditficulty  was  that 
one  could  not  fix  the  surrender  value  in  relation  to  reserves  until  the 
true  liability  had  been  ascertained,  and  in  arriving  at  this  true  liability 
the  authors  contended  that  lapses  should  be  brought  into  account. 
Mr.  Manly  appeared  to  have  been  in  some  difficulty  about  the 
formulas  and  methods  employed  in  the  paper,  and  no  doubt  the  short 
time  the  paper  had  been  in  the  hands  of  the  members  would,  in  a 
measure,  account  for  that  difficulty.  The  method  adopted  was 
substantially  tliat  indicated  by  Mr.  Manly  himself.  The  authors  had 
proceeded  with  due  regard  to  the  numbers  living  year  by  year,  and  the 
separate  decrements  from  death  and  lapse,  but  they  had  preferred  to 
get  out  fonnulas  based  on  the  normal  commutation  columns,  instead 
of  deducing  a  separate  mortality  table.     Mr.  Manly  advocated  what 
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had  been  described  as  an  (.r  +  5)  valuation,  on  the  ground  that  one 
"  knew  where  one  was."  But  he  (Mr.  Ackland)  Avould  briefly  submit 
that  it  was  precisely  when  valuing  on  those  Hnes  that  the  objection 
held,  that  one  did  not  know  where  one  was.  Mr.  Thomas  advocated 
the  use  of  the  same  net  premium  in  the  comparisons.  There  might 
be  a  good  deal  in  that  suggestion,  but  it  seemed  to  him  that  practically 
what  was  required  was  available  in  the  paper,  where  a  uniform 
percentage  was  taken  off  the  office  premium,  and  the  same  reduced 
premium — two-thirds  of  the  office  premium — was  employed  in  both 
sets  of  values.  He  was  disposed  to  agree  with  Mr.  Watson  that,  if 
one  took  the  age  at  entry  2,  the  lapse  rate  would  be  found  to  bo 
greater  than  that  at  age  1,  but  it  was  very  convenient  to  arrange  the 
groups  so  as  to  have  central  ages  which  were  multiples  of  five  ;  and, 
moreover,  there  was  only  the  small  proportion  of  i  of  the  whole  cases 
in  the  first  group,  which  arose  at  age  2,  and  that  could  not  disturb 
the  results  verj^  much.  Mr.  Watson  spoke  of  negative  values,  and 
objected  to  their  inclusion,  on  the  ground  that  they  were  "  profits  not 
yet  realised."  He  agreed  that  where  a  valuation  was  made  without 
allowance  for  lapses,  negative  values  were  in  the  nature  of  profits  not 
yet  realised,  and  they  might  not  be  realised  at  all,  if  extinguished  by 
lapses.  But  he  thought  that  where  allowance  had  been  made  for 
lapses,  negative  values  could  only  be  regarded  as  profits  not  yet 
realised,  in  precisely  the  same  sense  in  which  the  whole  of  the 
premiums  valued  might  be  so  regarded. 
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On  Life  Premium  Book-keeping.  By  James  Chatham,  F.I. A.; 
F.F.A.,  Secretary  and  Actuary  to  the  Scottish  Life  Assurance 
Company. 

[Read  before  the  Institute,  25  April  1904.] 

X  HE  subject  to  which  I  invite  your  attention  is  one  which  has 
never  been  directly  submitted  to  the  Institute  of  Actuaries, 
although  reference  has  on  various  occasions  been  incidentally 
made  to  it.  In  the  discussion  which  followed  the  reading  of  my 
essay  of  1895,  to  which  was  awarded  the  Messenger  Prize,  it  was 
suggested  that  I  should  give  a  whole  set  of  forms  of  books 
necessary  for  conducting  the  business  of  an  office,  and  a 
classification  book  for  valuation  purposes,  showing  how  the 
information  in  each  would  afford  a  perfect  check  in  the  end,  and 
this  paper  is,  to  some  extent,  the  outcome  of  that  suggestion. 
While  this  is  the  position  of  matters  in  the  Institute,  it  is 
otherwise  with  the  Faculty,  which  has  now  undertaken  the 
functions  hitherto  performed  by  the  Actuarial  Society  of  Edinburgh. 
There  the  subject  has  frequently  been  brought  before  them,  more 
particularly  by  Mr.  McLauchlan,  and,  on  the  last  occasion, 
reference  was  made  to  the  suggestion  I  have  referred  to,  and  it  was 
added  that  it  was  a  point  to  which  attention  might  profitably  be 
given.  In  these  circumstances,  I  do  not  offer  any  apology  for 
bringing  the  matter  before  you,  but  I  shall  not  attempt,  on  this 
occasion,  to  give  a  whole  set  of  forms  of  books.  I  shall  confine 
my  remarks  chietly  to  premiums,  as  I  think  that  in  this  way  the 
paper  will  be  more  easily  followed,  while  it  will  be  possible,  within 
this  compass,  to  show  the  application  of  the  various  checks  by 
means  of  the  Valuation  Books  described  in  my  essay. 

The  present  is  an  oppoilune  time  for  discussing  the  subject. 
Many  changes  have  taken  place  in  recent  years  in  the  practice  of 
Life  Assurance  Offices,  necessitating  corresponding  alterations  in 
the  book-keeping.  For  instance,  policies  used  generally  to  be 
issued  before  the  first  premium  was  paid,  but  the  case  of  Roberts 
r.  The  Security  Co.,  Ltd.,  has  altered  the  practice  in  this  respect 
in  many   offices,   and   now  it    is   the    custom    to    issue    interim 
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receipts  for  collection^  and  it  is  only  after  the  premium  has 
been  paid  that  the  policy  is  written.  Again,  there  has  been  a 
growing  desire  for  simplicity  in  w'orking  arrangements,  and  great 
improvements  have  been  introduced.  For  example,  even  in  so 
simple  a  case  as  the  receipt  for  a  renewal  ])remium,  a  considerable 
change  has  been  made.  Many  years  ago  these  receipts  used  to 
be  filled  in  with  very  full  particulars,  and  they  were  signed  by 
an  official,  and,  sometimes,  also  by  one  or  more  directors. 
Gradually  the  form  has  been  shortened,  the  signature  or  signatures 
lithographed,  the  amounts  stated  in  figures  instead  of  words,  and 
the  particulars  typewritten.  Recently  another  advance  has  been 
made,  and  the  particulars  can  be  printed  on  receipts  by  means 
of  a  machine  at  the  rate  of  about  1,000  per  hour. 

Considerable  difficulty  is  occasionally  experienced  by  some  in 
grasping  the  principles  upon  which  life  assurance  book-keeping 
is  based,  and,  for  the  benefit  of  students,  I  propose  to  commence 
with  a  simple  statement  of  the  objects  I  have  in  view,  and  the 
methods  by  which  I  hope  to  attain  them,  assuming  only  a 
knowledge  of  the  elements  of  book-keeping  and  of  the  ordinary 
routine  of  a  life  office. 

One  main  object  to  be  kept  in  view  in  arranging  premium 
books  is  the  reconcilement  of  the  various  items  of  premium 
income.  There  is,  first  of  all,  the  reconcilement  of  the  premiums 
received  during  the  year,  in  other  words,  the  premium  income  for 
the  year  with  what,  according  to  the  books,  w^as  to  fall  due  during 
the  year.  There  is  also  the  reconcilement  of  what  was  in  force 
at  the  beginning  of  the  year  wath  what  is  in  force  at  the  end  of 
it,  the  latter  forming  the  starting-point  for  the  reconcilement  of 
the  premiums  in  the  succeeding  year.  The  books  should  also 
permit  of  the  sums  assured  in  force  at  the  end  of  the  year  being 
similarly  reconciled. 

To  commence  at  the  beginning,  when  a  proposal  is  accepted 
by  an  office,  particulars  of  the  premium,  etc.,  are  either  written 
upon  it  or  upon  a  sheet  attached  for  the  purpose,  and  the  interim 
receipt  is  prepared  from  these  particulars.  That  interim  receipt 
I  propose  to  make  the  foundation  of  my  book-keeping  system. 
In  building  upon  it,  I  lay  down  two  principles  (1)  that  first 
premiums  are  kept  quite  distinct  from  renewal  premiums  and 
dealt  with  by  themselves,  and  (2)  that  what  is  "  written  on  "  to 
the  credit  of  premiums  shall,  if  not  paid,  be  ^Svritten  ofl""  in 
identical  terms,  and  not  by  a  mere  adjustment  of  differences, 
such  as  might  be  done  in  the  case  of  a  half-yearly  premium  being 
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changed  into  yearly.  The  second  principle  may  appear,  in  some 
cases,  to  be  an  unnecessarily  long  way  of  making  entries,  but,  on 
the  other  liand,  it  has  the  merit  of  sinijilicity,  and  for  tliat  reason 
I  have  adopted  it. 

The  interim  receipt  is  entered  in  a  book  called  the  "First 
Premiums  Written  On  Book  ",  is  ])ostcd  from  that  book  to  the 
debit  of  the  agent  in  the  Agents'  Ledger,  and  despatched  to  him 
with  a  counterfoil  attached,  which  the  agent  returns  along  with  a 
cheque  for  the  amount.  The  cheque  is  entered  in  the  Cash  Book, 
and  posted  to  his  credit  in  the  Agents'  Ledger,  and  there  is  an 
end  of  the  matter.  If  he  does  not  send  a  cheque,  but  returns  the 
interim  receipt,  it  is  entered  in  a  book  called  the  "First  Premiums 
Written  Off  Book  '',  exactly  corresponding  to  the  "  First  Premiums 
Written  On  Book."  The  totals  of  the  Written  On  Book  are, 
through  the  Journal,  debited  to  the  account  Agents  and  credited  to 
the  account  Premiums  in  the  General  Ledger, and  the  reverse  is  done 
in  the  case  of  the  Written  Off  Book.  The  difference  between  the 
totals  of  the  Written  On  and  Off  Books,  is  reconciled  with  the  total 
of  the  premiums  entered  in  the  Register  of  Policies  in  the  manner 
hereafter  described,  and  the  reconcilement  may  be  made  as  often 
during  the  year  as  necessary. 

When  the  first  premium  is  paid,  the  policy  is  written  and  the 
particulars  entered  in  the  "  Register  of  Policies  ",  which  forms 
the  foundation  for  the  renewal  premium  income.  The  renewal 
premiums  are  entered  from  the  Register  into  the  "Agency  Renewal 
Premium  Book ",  which  is  arranged  according  to  months,  sub- 
divided according  to  agencies,  and  serves  for  five  years,  so  that  it 
is  not  necessary  to  re-write  it  every  year,  but  only  to  extend  the 
amount  of  the  premium.  The  total  of  the  premiums  so  entered 
should  agree  with  the  total  of  the  premiums  in  the  Register,  and 
this  ensures  that  provision  is  made  for  every  premium  being 
charged  as  it  falls  due.  Renewal  Premiums  are  debited  from  this 
book  to  the  individual  accounts  in  the  Agents'  Ledger,  and, 
through  the  Journal,  the  total  is  debited  to  the  account  Agents 
and  credited  to  the  account  Premiums  in  the  General  Ledger. 
One  advantage  of  the  Agency  Renewal  Premium  Book  is  that  it 
shows  the  quality  of  the  business,  and  whether  or  where  the 
business  is  running  off  quickly. 

Changes  very  frequently  occur  among  policies  after  payment 
of  the  first  premium  ;  some  become  claims,  others  are  surrendered, 
many  are  forfeited  through  non-payment  of  the  premium,  while 
alterations  are  made  in  others ;  and  provision  must  be  made  for 
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giving  effect  to  all  these.  This  is  clone  hy  means  of  two 
books^  called  "Renewal  rremiums  Written  Off  Book"  and 
"Renewal  Premiums  Written  On  Book  ",  corresponding  to  the 
similar  books  for  first  premiums.  For  example,  if  a  policy- 
holder allows  liis  policy  to  lapse,  the  receipt  returned  by  the 
agent  is  written  off  in  the  Renewal  Premiums  Written  Off  Book  ; 
or,  if  he  reduces  the  sum  assured,  the  original  premium  is  written 
off  in  that  book  and  the  altered  premium  written  on  in  the 
Renewal  Premiums  Written  On  Book.  The  Renewal  Premiums 
in  the  Written  Off  Book  are  credited  to  the  individual  accounts 
in  the  Agents'  Ledger,  and  through  the  Journal  the  total  is 
credited  to  the  account  Agents  and  debited  to  the  account 
Premiums  in  the  General  Ledger.  The  reverse  process  is  gone 
through  in  the  case  of  the  Written  On  Book. 

I  should  explain  that,  in  the  office  where  the  particular  system 
I  am  describing  is  in  use,  premiums  are  accepted  by  half-yearly 
or  quarterly  instalments ;  that  is  to  say,  if  death  occurs  before 
all  the  instalments  in  any  policy-year  are  paid,  the  balance  is 
deducted  from  the  sum  assured.  Accordingly,  all  those 
instalments  falling  due  beyond  the  financial  year  are  properly 
included  in  the  premium  income  for  the  year.  Instalments  falling 
due  in  the  financial  year  are  treated  in  the  books  as  ordinary 
premiums,  the  term  "instalment''  being  reserved  exclusively  for 
those  falling  due  beyond  it.  In  many  offices,  however,  half-yearly 
or  quarterly  payments  are  true  half-yearly  or  quarterly  premiums; 
and,  as  any  unpaid  in  the  policy  year  are  not  deductible  in  the 
event  of  the  policy  becoming  a  claim,  it  is  not  correct  to  take 
credit  for  any  falling  due  beyond  the  end  of  the  year,  and  to 
include  them  in  the  premium  income  for  the  year.  It  will 
simplify  matterSj  therefore,  to  give  the  forms  first  of  all  neglecting 
instalments,  and  to  reserve  for  an  appendix  (A)  the  modifications 
necessary  when  it  is  desired  to  take  them  into  account. 

I  should  also  explain  that  extra  premiums  are  so  comparatively 
few  in  number  that  no  set  of  books  is  kept  for  them,  but  that 
they  are  treated  in  the  same  way  as  miscellaneous  additions  to 
the  premium  income.  A  simple  record  of  the  extra  premiums 
falling  due  in  each  month  is  kept. 

I  should  further  explain  that  in  direct  Head  Office  cases  the 
Cashier  is  treated  for  book-keeping  purposes  as  if  he  were  an 
ordinary  agent,  also  that  in  all  cases  the  rate  of  commission,  if 
any,  is  shown  on  the  receipt,  and  accounted  for  on  payment  of 
the  premium. 
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Having  now  brietiy  described  the  process,  it  will  be  convenient 
to  detail  the  means  by  which  it  is  carried  into  effect.  A  specimen 
of  each  form  will  be  given,  and  examples  inserted  to  show  the 
actual  working  of  the  scheme  throughout  a  year. 

Proposal  Papers. — The  following  is  a  specimen  of  the  sheet 
attached  to  the  papers — 


Outside. 
Polity  Xo.,  20001. 
Name,  James  Smith. 
Sum  Assured,  £1,000. 
Agency,  Mead  Office. 
Commission,  yone. 
Decision,  Accepted. 
Date,  1  Jan.  1903. 

Interim  Receipt  issued,  1  Jan.  1903. 
Policy  despatched,  loth  Jan.  1903. 
Reassurances,  None. 

Xou-foi'feiture  Debt 
Policy  Loan  £ 
Assignment  Xo». 


Inside. 
Age  n.b.d.,  40. 
Sum  Assured,  £1,000. 
Class,  Whole  Life,  With  Projits, 
Annual  Premium,  £3.  4s.  6d.  % 

£.3-2.  OS.  Od. 
Due  Date,  1  Jan. 
Extra  Premium,  Sone. 
Destination  TLx'rs,  S^'c. 
If  World-Wide,  Yes. 


I  should  mention  that  in  the  office  referred  to  all  the 
subsequent  correspondence  is  put  up  with  the  proposal  papers;  in 
fact,  these  papers  contain  a  complete  history  of  the  case  from  its 
inception  to  its  termination. 

Interim  Receipts. — These  are  prej^ared  from  the  proposal 
papers,  and  the  following  is  a  specimen  of  the  form  used.  Of  the 
two  counterfoils  attached  to  the  interim  receipt,  one  is  retained  at 
Head  Office  and  the  other  despatched  to  the  agent  along  with  the 
interim  receipt. 
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THE  LIFE  ASSURANCE   CO. 

THE   LIFE   ASSURANCE 

CO. 

PARTICriAES    OF   ASSrEAXCE. 

Paeticulaes  of  Assueance. 

Life  Assured,  James  Smith, 

Life  Assured,  James  Smith. 

Sum  Assured,       .         .           £1,000. 

Sum  Assured 

£i, 

Class,   W/ioIe  Life,  With  Profits. 

Class,    TTliole  Life,  With  Profits. 

Premium,     .         .         .         £32     5     0 

Premium,            ..... 

£32    3 

Commission, 

Commission,       ..... 

Balance,       .         .         .         £32    3     0 

Balance  remitted  herewith 
Payable,  1  January  VJ03. 

£32    5 

Payable,  1  January  1003 

Agency,  Read  Office. 

Agency,  Read   Office. 

Date  of  Issue,  1  January  1903. 

Date  of  Receipt, 

190 

Debited  by 

Signature, 

Exd. 

(To  be   completed  aud.  sent    with   remittaact 
Office  immediately  payment  is  receiv 

Interim  Receipt  No.  7146. 

1                                                                          ' 

Interim  Receipt  No.  7146. 

First  Premiums. 

First  Preniiums  Written  On  Book. — The  interim  receipts  are 
entered  consecutively  in  this  book.  If  every  policyholder  paid  a 
full  year's  premium  at  the  outset^  and  paid  yearly  thereafter^  the 
premium  book-keeping  of  a  Life  Office  would  be  a  very  simple 
matter  indeed;  but  some  wish  to  pay  by  half-yearly  or  quarterly 
instalments,  and  others  only  a  proportion  at  the  outset,  with  the 
result  that  all  the  instalments  may  or  may  not  fall  due  in  the 
calendar  year  of  entry.  There  are  others  who  insure  shortly 
after  their  birthday,  and  wish  their  ])olicies  dated  back  in  order 
to  secure  the  advantage  of  the  lower  premium,  and  this  has  the 
effect  of  sometimes  causing  two  premiums  to  be  payable  in  the 
same  financial  year.  As  the  book-keeping  of  an  office  exists  for 
the  policyholders,  and  not  the  policyholders  for  the  book-keeping, 
the  forms  must  be  applicable  to  cases  like  these,  and  it  is  this 
which  makes  the  books  more  complicated  than  they  otherwise 
would  be;  but  the  object  should  be  to  reduce  them  all,  as  far  as 
possible,  to  the  status  of  a  yearly  premium,  and  it  is  with  this 
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Inteeim  Receipt. 


Interim  Receipt. 

THE   LIFE   ASSURANCE   COMPANY. 


PARTICULARS   OF   ASSURANCE. 

Life  Assured,  James  Smith. 
Sum  Assured,  £1,000.  Class,   JfTiole  Life,  With  Profits. 

Premium,  £32     5     0.  Payable,  1  Januart/. 

:!EIVED   tliis  day   of  19         the  Sum  of 

'ty-two  Pounds  Jive  Shillings  and  —  pence,  being  the  First 
Ilium  Payment  for  a  Policy  of  Assurance  to  be  issued  immediately  in 
s  of  the  above  particulars. 

This  payment  is  received  on  the  express  stipulation  that  the  person  whose 
life  is  assured  has  had  no  illness  since  the  date  of  the  proposal  to  the  Company 
for  the  Assurance. 

This  interim  Receipt  is  issued  subject  to  the  same  conditions  as  the  Policy, 
and  is  valid  for  the  Assurance  only  for  fourteen  days  after  its  date;  if  the  Policy, 
therefore,  be  not  delivered  to  the  Assured  within  that  time,  he  should  immediately 
write  dii-ect  to  the  Head  Office. 

(Signature)  Secretari/. 

'146.  (Countersigned J  Agent. 


object  that  the  First  Premiums  Written  On  Book  shown  on  the 
next  page  has  been  prepared.  The  only  heading  calling  for 
explanation  is  that  of  column  (9).  The  ^  or  \  is  intended  to 
represent  that  the  premium  is  payable  by  half-yearly  or  quarterly 
instalments. 

In  order  to  make  matters  cleaVj  I  have  supposed  three  proposals 
to  be  accepted  on  1  January  1903;  the  first  by  yearly  premiums, 
the  second  by  half-yearly  instalments,  and  the  third  by  quarterly 
instalments;  also  that  five  proposals  arc  accepted  on  1  July  1903, 
the  first  three  similar  to  the  above,  a  fourth  by  a  ])roportion  of 
the  yearly  premium  at  the  outset,  and  a  fifth  by  a  single  payment. 

It  will  be  observed  that  the  form  answers  all  of  them.  As 
Extras  and  Miscellaneous  arc  not  entered  in  the  Premium  column 
of  the  Register,  the  addition  of  columns  (10),  (11),  (15),  and  (16) 
should  agree  with  the  total  in  the  Register  after  deducting  any 
premiums  in  the  corresponding  columns  of  the  Written  Off  Book. 
This  book  I  shall  now  proceed  to  describe. 
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FiHST  Premiums  Writtex  Ox  Book. 


Date 


(1) 

1903 
Jan.  1 


July  1 


Interim 
Receipt 

No. 


Com- 
mission 
per-cent 


(2) 


7,146 
7,147 

7,148 
7,149 
7,150 
7,151 
7,152 


(3) 


Head  Offict 
Loudon 
Glasgow 
Head  Office 

London 
Glasgow 


(4) 


None 
1  &2^ 
10  &  5 
10  &  5 
]  &2i 
1  &  2.1 
1  &  2.'. 


Life  Assured 


7,153      London 


(i) 


Smith 

Jones 

Brown 

Clark 

Baker 

Young 

Green 

Reid 


Deduct,  per    Written  Off  Book 
New  business  tor  year 


(Instalments — see  Aji 


pcndix  A.) 


.Sum 
Assured 


(C) 

£ 

1,000 
500 
1,000 
3,000 
1,000 
2,000 
500 

1,000 


£10,000 
1,000 

£9,000 


Class 


0) 


Whole  Life 
Lini.  Payt. 
End.  Assce. 
Lim.  Payt. 
Lim.  Payt. 
End.  Assce. 
Whole  Life 

AVhole  Life 
Single  Payt. 
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Year 

1903. 

V 

RST  Premium  Pavment 

Ageut'.s 

Ledger 

folio 

Other  Paymest.s 
falling  due 

2 

Oidiiiaiy 

Single 
(including         Extra    1      -^li'*'^*-!- 
l-year  tenn           '               laneous 

In  \  car              ygar 

i 

Policy 
No. 

Policies) 

(10) 

(U)                 (1-2)      1        (13) 

j 

(14) 

(15)          '          (10) 

(17) 

(IS) 

£     s.    d. 

£     s.    (l.£   .V.  d.    £     s. 

d. 

£     s.    d.     £     s.   d. 

32     5     0 

40 

20001 

8     6     3 

1 

67 

8     6.-? 

20002 

9     0  10 

1 

• 

35 

27     2     (5 

— 

93     5     0 

1        . 

1 

40 

20005 

10  15  10 

. 

40 

10  15  10 

2000G 

14  15     0 

1 

67 

14  15     0 

29  10     0 

20003 

6  16 

8 

35 

13  13     4 

20004 

421  10     0 

67 

£53  19     2 

20007 

£168    7  11 

£421  10     0 

...      £6  16 

8 

£50     3     9 

9    0  10 

27     2     6 

£159    7     1 

£421  10    0 

£6  16 

8 

£23    1     3 

£53  19    2 

SUMMAEY    FOE    lIliCONCILEMENT   Ol' 


First  Fremium  Payment — 

Preniiuins  in  force 
at  end  of  Year 

I'remiums  received 
during  Year 

Orilinary 

Single       .... 
Extra       .... 
Miscellaueous  . 

£159     7 
421  10 

1 
0 

£159     7 

421  10 

0     0 

6  16 

1 
0 
0 
8 

Other  Payments  fain  n(f  due — 
In  Year   .... 
Beyond  Year    . 

23     1 
53  19 

3 

2 

23     1 

3 

£657  17 

6 

£610  15 

0 

New  Renewal  Premium  Income  .  £236     7     6 

(£657  17     6   minus  single  premiums  £421  10.) 
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Date 


(1) 


Interim 

Receipt 

No. 


Agency 


(2) 


(3) 


Life 
Assured 


Sum 
Assured 


1903 
Jan.  20        7148       Glasgow 


Browii 


Class 


(0) 


(7) 


(5) 

£       \ 
1,000        Eud.  Assce.       Not  takeu  up 


(lastalmeuts — sec  Appendix  A.) 


First  Prenimm  Written  Off  Book. — The  columns  in  this  book 
are  precisely  the  same  as  in  the  Written  On  Book^  except  that  it 
is  unnecessary  to  have  those  headed  " Commission ^^  and  "Policy 
No/^  Let  us  suppose  that  Interim  Receipt  No.  7118  is  the  only 
one  returned  unpaid,  theu  it  would  be  written  off  in  the  same 
way  as  it  was  written  on,  and  would  therefore  appear  in  the  book 
as  shown  above.  If  any  interim  receipt  is  returned  for  alteration, 
it  Avould  be  dealt  with  in  a  similar  way,  and  a  fresh  receipt 
written  and  entered  in  the  First  Premiums  Written  On  Book. 
The  practice  of  issuing  an  interim  receipt  has  been  advantageous 
fi'om  an  office  point  of  view,  inasmuch  as  a  larger  proportion  of 
proposals  is  now  completed. 
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Fib  ST  Pkemivm  Payjiext 


Other  Payments 
faixlsg  dce 


Ordinary 


.siugle 

(including 

1-year  term 

Policies) 


Extra 


3Ii^- 
cellaneous 


Agent': 

Ledger 

folio 


In  Year 


Beyond 
Year 


(9) 


(10) 


(11) 


(l-i) 


£    s.   d.     £     s.   d.      £     s.   d.      £     s.   d. 
9    0  10 


(13) 
35 


(14) 


(15) 


(Hieeked 
by 


(10) 


£      s.    d.      £     s.    d. 
27     2     6 


Register  of  Policies. — ^A'hen  a  premium  is  paid,  a  Policy  is 
written  and  entered  in  this  Register  before  being  despatched  to 
the  Agent.  Pohcies  therefore  would  be  issued  for  all  the  Interim 
Receipts  paid,  and  the  necessary  entries  in  the  Register  would  be 
as  shown  on  the  next  page. 

The  total  of  the  premium  columns  gives  the  amount  of  single 
and  annual  premiums  applicable  to  the  New  Business  of  the  year. 
In  the  office  referred  to,  the  Register  is  kept  up  to  date,  all 
alterations  being  given  effect  to.  It  of  course  serves  other 
purjjoses,  but  it  is  usual  in  ofEces  to  have  it  in  this  form,  and 
it  has  therefore  been  adopted.  The  headings  of  the  various 
columns  explain  themselves. 
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Policy 
No. 


(1) 
20001 

20002 

20003 

20004 
20005 
20006 
20007 


Date 

of 

Risk 


(2) 

1903 
Jan.  1 


Life  Assuveil 


(3) 


Smitli,  James 


Jones,  William 


Address 


Date  of  Birth 


(4) 


15,  St.  Andrew  Sq., 
Edinburgh, 
Solicitor. 

96,Gracecliurch  St. 
London, 

Banker. 


July  1    Voung, Thomas  54,  John  Street, 
Dover, 

Merchant. 


Green,Richard|  40,  West  Street, 
Ayr, 

Agent. 

Clark,  Joseph  65,  Gt.  King  St., 
Edinburgh, 
Accountant. 

Baker,  Hugh  !  95,  High  Street, 
Linlithgow, 
i  Jeweller. 

Reid,  John        53,  Portman  Sq., 
I         Loudon, 

Gentleman. 


1863,  Jan.  15 


1876,  June  2     27 


1877,  Feb. 12     27 


Years 
added 


additional 
rate 


Class 


(') 


1869,  Oct.  17 


1879,  Jan.  3 


1884,  Aug.  12 


1867,  July  2 


34 


25 


19 


36 


(8) 
Whole  Life 


Whole  Life 
20  Payts 


End.Assce. 
65  or  Death 


Whole  Life 


Whole  Life 
20  Payts. 


5  years  ■  Whole  Life 
30  Payts. 


Whole  Life 
Sing.  Payt. 


Reiiiar 


(9) 


Proporti 
1  Jan.  ] 
£6  16 


Hated  ii':'t 
family  liui 


For  summary  of  business  in  force  at  end  of  year  — see  page  644. 
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IVlTH  PBOFITS 


Without  Profits 


^—       Entered  ix 

o  g     I 

°  a       ■  I 


%a       Premioin       _,Sum^       Premium     j    H      ^;^^_ 


Links 


.5  C 

c  2      De,stination     Agency 


»)        (11)      I 

;        £   *.  rf. 
)0o    32   5   o; 


(12) 

£ 


(13)  !     (14)         (15)       (1.-,)       (17) 

£    .1.    (/. 


(18) 


(19) 


(•20)  (-21) 


Jan.  1 


Exrs.,  &c.      Head 
Office 


)00        8     6     3 
8    6    3 

Jan.  1 
Julyl 

1922 
July 

Exrs.,  &c. 

London 

... 

)00      14  15     0 
14  15     <• 
14  15     0 
14  15     0 

Julyl 
(Jet.  1 
Jan.  1 
Apl.l 

1941 
April 

Self,  Exrs., 

&.C. 

London 

iOO      13  13     4 

Jan.  1 

Wife, 
ISSOAct 

Glasg'w 

... 

KX)      93     5     0 

■ 

Julyl 

■-■■ 

1922 

Exrs.,  &c. 

Head 
Office 

1 

1,000       10  15  10 
10  15  lu 

Julyl 
Jan.  1 

1933 
Jan. 

H.  Thomson 

Head 
Office 

1,000    421  10     0 

Exrs.,  &c. 

London 

-214  15  10 

-*J     443    1     8 

£2,000  £443    1    8 

1 
1 

IOO  £657  17     6 

*  Agency  Renewal  Prennum  Book — see  page  632. 

t  Links — see  page  636, 
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Renewal  Premiums. 

Renewal  Premiums  are  based  upon  the  Register  of  Policies  and 
are  at  once  entered  from  there  into  the  Agency  Renewal  Premium 
Book  under  the  month  in  which  they  are  due^  two  half-years  being 
entered  in  the  case  of  Policies  by  half-yearly  payments  and 
four  quarters  in  the  case  of  Policies  by  quarterly  payments.  The 
correctness  of  the  amounts  so  entered  can  be  ascertained  by 
summing  the  new  premiums  entered  in  that  book  and  reconciling 
them  with  the  amount  in  the  Register,  after  deducting  single 
premiumSjthe  amount  of  which  is  obtained  from  the  First  Premium 
Books.     This  may  be  done  at  any  time  throughout  the  year. 

In  order  to  show  the  working  of  the  various  reconcilements,  it 
will  be  necessary  to  assume  a  premium  income  at  the  beginning 
of  the  year.  Let  us  suppose  that  it  is  payable  during  the  year 
as  shown  below,  also  that  the  sums  assured  in  force  at  the 
beginning  of  the  year  amount  to  .€677,400 : 

Month.  Ainoiuit. 

January    ....  £1,200     7  4 

February  ....  1,382  11  2 

March       ....  1,410     3  11 

April         .         .         ...  1,461   19  5 

May           ....  1,600  18  9 

June          ....  1,676  12  0 

July           ....  1,954  18  9 

August      ....  1,485  17  7 

September          .          .          .  1,656  10  3 

October     ....  1,896  18  8 

November          .         .         .  2,467  16  1 

December          .         .         .  3,580  12  10 

£21,775     6     9 


Agency  Renewal  Premium  Book. — All  renewal  premiums 
falling  due  in  the  ordinary  course  are  charged  through  this  book, 
and  its  full  descriptive  title  might  therefore  be  Agency  Renewal 
Premium  Written  On  Book  (Ordinary).  It  is  arranged  according 
to  months  and  sub-divided  according  to  Agencies,  and  it  will 
generally  be  found  convenient  to  have  a  book  for  each  month.  It 
serves  for  five  years;  and  once  a  premium  or  instalment  is 
entered,  all  that  is  necessary  is  to  extend  it  each  year  as  it  falls 
due,  except  of  course  in  cases  where  the  Policy  has  been 
surrendered  or  forfeited  or  otherwise  dealt  with.     It  is  intended 
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that  premiums  when  paid  should  be  marked  off  in  this 
Book.  The  following  is  a  specimen  of  it  for  one  month  in  the 
year,  July,  the  other  months  being  of  course  similar  (see 
pages  634,  635).  No  provision  has  been  made  in  the  form  for  the 
addresses  of  the  assured  for  the  reasons  explained  afterwards. 

All  the  headings  of  the  various  columns  explain  themselves. 
In  column  (9)  the  symbols  i  and  ^  are  used  to  designate  the 
first  and  second  half  yearns  instalments,  and  in  the  same  way 
the  symbols  j,  ^,  f  and  ^  to  designate  the  first,  second,  third 
and  fourth  quarterly  instalments. 

Any  alterations  in  premiums  are  intended  to  be  made  in  red 
ink  in  the  column  headed  "  Premium  per  Register."  The 
summation  of  this  column  at  the  end  of  the  year  shows  the  total 
amount  in  force.  Alterations  in  the  case  of  half  premium  and 
similar  policies,  and  cessations  of  premium  in  the  case  of  limited 
payment,  endowment  assurance,  and  like  Policies,  are  intended 
to  be  obtained  from  a  Premium  Date  Book  (or  Cards)  which 
should  be  written  up  from  the  Register,  and  show  the  changes 
in  premium  occurring  each  month  in  any  year. 

When  the  premiums  falling  due  in  any  month  have  all  been 
extended,  they  are  checked  with  the  premium  receipts  in  the 
manner  to  be  presently  described.  The  total  for  each  Agent 
is  then  summed,  and  these  totals  are  again  summed,  the  grand 
total  forming  the  premium  charge  for  the  month.  Accounts  are 
then  made  out  and  dispatched  along  w^ith  the  receipts  to  the 
respective  Agents,  each  Agent  being  debited  in  the  Agents' 
Ledger  with  the  total  for  his  agency. 

It  will  be  seen  that  the  Agency  Renewal  Premium  Book 
is  similar  to  the  Monthly  Renewal  Premium  Book  kept  in 
a  number  of  Offices,  in  which  the  policies  are  arranged  in 
numerical  order.  The  main  differences  are  that  in  the  former  the 
policies  are  sub-divided  according  to  agencies,  and  the  premiums 
in  force  are  entered  each  year  they  fall  due  instead  of  those  going 
off  the  books  being  shown  as  deductions  in  the  year  they 
are  cancelled.  The  former  seems  the  best  way  to  keep  a  permanent 
record  in  book  form  of  the  monthly  debits  to  Agents,  when  that 
is  desired.  One  objection  to  it  is  that  alterations  are  frequently 
necessary,  such  as  changes  in  agencies,  but  this  can  be  met  by 
means  of  recently  devised  books,  under  which  leaves  can  be 
inserted  or  removed  at  pleasure.  Another  objection  to  it  is  that 
it  i-equires  to  be  re-written  every  five  years.  Both  these  can  be 
overcome  by  the  use  of  cards  if  a  permanent  record  in  book  form 
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Agency 

d 
tcbb 

si 

5  is 
(4) 

Due 
Date 

(5) 

Policy 

No. 

Life  Assured 

Remarks 

District  and 
Town 

Agent 
(•2) 

(0 

(ti) 

(7) 

(S) 

Head  Office 

40 

5 

5 
5 

2i 
24 

2 
31 
30 

4 
31 

6 

9 
31 

1269 

1980 

2740 

7420 

10823 

12671 

14933 

15067 

J.  IMcGregor 
W.  Wilson 
H.  Stewart 
J.  Carter 
A.  Inglis 
J.  Robertson 
P.  MacLean 
H.  Cowan 

Died,  23/1/03 
Surrendered,  3/8/( 

2  J 

12 

18611 

T.  Bell 

5 

20 

19392 

R.  Jolmston 

2i 

1 
1 

20005 
20006 

J.  Clark 
II.  Baker 

LonJnn 

67 

5 

5 

2i 
5 
5 
2i 

1 
7 
31 
25 
31 
12 
15 
18 

3521 
4136 
8633 
10972 
12543 
13022 
15134 
15221 

II.  Ward 
J.  Watts 
L.  Cliff 

E.  Abbott 

F.  Law 

W.  Thompson 
C.  Wilkins 
A.  Moore 

Prenis.  paid  up,l 
Lapsed,  1901 

2i 

7 

17011 

11.  Mason 

— 

9 

17622 

W.  Collins 

2i 

31 
30 

18739 

18780 

M.  Harper 
A.  Davies 

2^ 

1 

20002 

W.  Jones 

1 
Altered  to  yearly, 'ft 

2.1 

1 

20003 

T.  Young 

Lapsed,  October  J" 

1 

Totals  for  ";»' 

H 
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Premium 

per 
Register 

Premiums  Debited  to  Agents  in  Year 

1901 

j             1902 

1903 

1904 

1 

1905 

(10) 

'     £     s.    d. 

47  12     4 

342     6     9 

95  12     2 

i        7  13     4 

'       32  16     1 

72    1    0 

84    7     3 

2J3    7    7 

(11) 

£      *.    d. 
47  12     4 

342     6     9 
95  12     2 
7  13     4 
32  16     1 
72     1     0 
84    7    3 

243     7    7 

£      *.    d. 

47  12     4 

342    6     9 

95  12     2 

7  13     4 

72     1     0 

84     7     3 

243     7     7 

44     2     2 

(13) 

£      s.    d. 

47  12     4 

342     6     9 

95  12     2 

72     1     0 

84     7     3 

243     7     7 

1 

;          44     2     2 

1         63     7    8 
£992  16  11 

104    0    0 
37     2    9 

78  13     4 
53     5     0 

174    3     2 
130     6    8 

90  16    9 
65     4     2 

124     3     4 
96  13     4 

8     6     3 
£962  14    9 

1903 
£1,955  11     8 

(14) 

1 

1 

i 

(15) 

i 

t 

1 

£925  16     6 

£925  16     6 

104    0    0 
37    2     9 
46     1  11 
78  13     4 
53     5     0 
63  12     8 
174     3     2 
130     6     8 

90  16     9 
£778     2    3  1 

1 

1901 
£1,703  18     9  j 

£44     2     2 

!      63    7    8 

£107    9  10 

£937     2    7 

1 

101     0     0 
37    2     9 
46     1  11 
78  13     4 
53     5     0 

174     3     2 
130     6     8 

90  16     9 

65     4     2 

1 

£779  13     9 

1902 
£1,716  16     4  j 

£93     5     0 
10  15  10 

£104    0  10 

£104    0    0 

37    2    9 

46    1  11 

78  13     4 

1      53     5    0 

63  12    8 

174    3     2 

130    6    8 

!£687    5     6 

£90  IG     9 

!     65    4    2 

£156    0  11  . 

£124    3     4 
96  13     4 

£220  16    8 

£8    6    3 

14  15    0 
£23    1     3 

VOL.  3 

CXXVIIT. 
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is  uot  considered  essential.  It  will  be  seen  from  what  follows, 
however,  that  neither  books  nor  cards  are  absolutely  necessary. 

Renewal  Premium  Receipts. — The  writing  of  preminm  receipts 
and  notices  used  to  occupy  a  very  considerable  time,  and  not  only 
had  they  to  be  written,  but  they  had  also  to  be  separately 
compared.  In  the  system  I  am  describing,  however,  the 
particulars  are  printed  by  a  machine  with  endless  belts  formed  of 
links  filled  with  indiarubber  type,  by  means  of  which  the 
impression  is  printed  off.  The  particulars  are  taken  from  the 
Register  of  Policies,  and  the  links  are  arranged  according  to 
agencies  in  each  month.  It  is  unnecessary  in  this  case  to 
compare  the  receipts  or  the  notices.  After  the  receipts  have  been 
printed  off,  it  is  obvious  that  they  must  correspond  with  the 
premiums  extended  for  that  month  in  the  Agency  Renewal 
Premium  Book.  The  addresses  may  be  set  up  in  links  in  a 
similar  way  and  used  foi-  the  dispatch  of  the  Renewal  Premium 
Notices,  &c.  If  these  are  not  set  up,  it  will  be  necessary  to  insert 
the  addresses  in  the  Agency  Renewal  Premium  Book. 

As  the  links  are  filled  with  indiarubber  type  in  separate 
letters,  alterations  are  easily  made  upon  them.  It  is  intended 
that  the  particulars  of  any  alterations  of  premium  should  be  taken 
from  the  Renewal  Premiums  "Written  On  and  Off  Books  to 
be  presently  described.  Before  any  alteration  is  made  upon  a 
link,  however,  an  impression  is  taken  of  it  and  this  forms  a 
deduction ;  another  impression  is  taken  after  the  alteration  has 
been  made^  and  this  forms  an  addition.  By  this  means  a  perfect 
record  is  kept  of  all  changes.  It  is  obvious  that  all  blanks  in  the 
Agency  Renewal  Premium  Book  must  have  a  corresponding  entry 
in  the  list  of  impressions  of  deductions.  Separate  lists  of  the  new 
premiums  and  alterations,  the  latter  divided  into  additions  and 
deductions,  are  ke])t  for  each  month,  and  the  difference  between  the 
totals  added  to,  or  deducted  from,  the  amount  in  force  for  the  month 
at  the  end  of  the  previous  year,  gives  the  amount  falling  due  in  the 
current  year,  as  shown  below  for  the  month  of  July.  These  lists 
also  show  the  amount  remaining  in  force  at  the  end  of  the  year. 

July  Premiums  in  force  at  31  Dec.  1902  (p.  632)     £1,954  18     9 
Add,  new  Premiums  (p.  631) — 

Policy  No.  20002  Jones    .... 

Deduct,  Alterations,  &c.  (p.  689j — 
Policy  No.  7420  Carter,  Dead    . 
Charge  per  Agency  Renewal  Premium  Book  (p.  635) 


8    6 

3 

jei,963     5 
7  13 

0 

4 

£1,955  11 

8 
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It  will  be  seen  that  the  links  are  simply  duplicates  of  the 
Agency  Renewal  Premium  Book,  and  therefore  the  latter  is^  as 
already  stated,  not  absolutely  necessary.  If  it  is  dispensed  with, 
it  would  be  necessary  to  print  for  office  use  a  list  of  the 
premiums  falling  due  in  any  niontli,  but  there  is  no  difficulty  in 
this,  as  it  can  be  rapidly  done.  This  list  could  be  used  to  mark 
off  whether  the  premiums  are  paid  or  not,  and  would  thus 
afford  a  ready  means  of  reference.  Agents'  Accounts  and 
Branch  Debit  Notes  may  also  be  printed  by  means  of  the 
machine,  the  same  particulars  as  for  the  premium  receipts  and 
notices  being  used.  A  further  description  of  the  method,  and 
of  the  forms  to  which  it  is  adapted,  is  given  in  Appendix  B. 

As  the  links  are,  as  stated  above,  duplicates  of  the  Agencv 
Renewal  Premium  Book,  it  is  not  essential  to  the  system 
proposed  that  they  should  be  introduced,  because  the  receipts 
and  notices  could  be  written  in  the  old  way  from  the  book  itself. 
In  that  case  it  would  be  necessary  to  insei't  the  address  in  that 
book . 

Renewal  Premiums  Written  Off  Book. — In  the  great  majority 
of  cases  alterations  are  made  after  the  premium  or  instalment  has 
been  charged  for  the  year,  and  it  is  part  of  the  object  of  this 
book  to  write  oft'  the  premium  or  instalment  so  charged  along 
with  any  instalments  necessary  to  make  up  the  annual  premium. 
The  entries  therefore  naturally  divide  themselves  into  two 
principal  sections,  "  Premiums  or  Instalments  Charged "  and 
'^  Premiums  or  Instalments  Not  Charged."  The  entries  in  the 
former  section  are  made  from  the  returned  receipts.  The  latter 
section  is  also  used  to  give  effect  to  other  alterations  in  the 
premium  income  where  the  premium  has  not  been  charged. 

These  two  principal  sections  require  to  be  sub-divided.  In 
addition  to  premiums  falling  due  in  the  current  year,  we  have 
premiums  due  before  the  current  year  recjuiring  to  be  written  oft' 
in  it,  and  similarly  the  premium  fti'st  affected  by  the  alteration 
may  fall  due  beyond  the  current  year.  Vs'q  therefore  require  to 
provide  for  premiums  falling  due  before,  in,  and  beyond,  the 
current  year.  The  first  two  'before,  in)  apply  to  the  Charged 
section,  and  the  last  two  (in,  beyond^  to  the  Not  Charged  section. 

The  form  of  book  with  specimen  entries,  which  will  be 
explained  later,  is  as  follows  : 


2  Y  :2 
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Renewal  Premiums  Written  Off  Book. 


Date 

Policy 
No. 

Agency 

Life  Assured 

Sum 
Assured 

Remarks 

Due 
Date 

0) 

(2) 

(S) 

(4) 

(5) 

(6) 

(7) 

1903 

£ 

1902 

Jan. 15 

19431 

Glasgow 

Jolin  Macfarlane 

300 

Surrendered 

Dec.  St 
1903 

Feb.  2     3860 

Head  Office 

James  Carter     . 

500 

Died  23  Januarv 

Jan.  2f 

„      !    7420 

„ 

„ 

1,000 

„ 

Julv^ 

July  10  20002 

London 

William  Jones   . 

Altered  to  yearly  from 

July 

Julv  1 

Oct.  1    16422 

Head  Office 

Samuel  Barker 

Half  Premium  increa 

sed 

Oct.i; 

Nov.  1 

20003 

London 

Thomas  Young  . 

2,000 

Forfeited 

Oct.  1 

£3,800 

(Instalments 

— see  Appendix  A.) 

■ 

The  totals  for  each  month  are  in  practice  inserted  at  the  end 
of  the  book,  and  show  the  amount  of  premiums  to  be  written 
off  from  the  monthly  charge.  They  are  also  used  for  reconcilement 
purposes. 

It  may  be  desirable  in  some  offices  to  divide  this  book 
into  sections,  such  as  Claims,  Surrenders,  Lapses,  and 
Alterations.  If  it  is  desired  to  ascertain  the  actual  premiums 
received  on  new  Policies  issued  during  the  year,  that  is  to  say, 
the  new  premium  income  for  the  year,  it  would  be  necessary  to 
have  a  section  for  alterations  on  these  Policies,  as  the  second  half 
year,  or  the  second,  third,  or  fourth  quarter,  might  be  affected. 
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rREMirjis  Chakced 


Dae  iu 
rent  Tear 


Extra 


!       Mis- 
!  cellaneous 


Due  before 
Current  Year 


(S)  (10)  Ul)  (12) 

s.    d.     £  s.  d.     £  *.  d.       £    s.  d. 


=       PREsnms  KOT  Chakged 


(14) 


(15) 


5 

8     3 

:  10   0  I      ... 

i 

;    6    3  ' 

•  is   0 

11    3 

...       '£5 

8    3  1 

^  ic  I        Due  in        :   Due  beyond 
»  ,  (Current  Year     Current  Year 

►J  '  I 

(13) 


A.B.P. 
Book 


(16) 


Links 


(17) 


£        .9. 

d. 

£    *. 

d. 

5     8 

3 

7  13 

4 

7  13 

4 

8     6 

3 

20  10 

0 

44     5 

0 

£33  11 

7 

£60    4 

7 

SuMir.A^EY  roB  Keco>"ciijesie>*t  of 


Preiniums  Charged — 

Due  iu  Current  Year 
Extra 

Miscellaneous  . 
Due  before  Current  Year 
Do.  do. 


Premiums  iu  force 
at  end  of  Year 


£35  11     3 


8     3 


Premiums  received 
during  Year 


£35  11  3 

0     0  0 

0     0  0 

5     8  3 

5     8  3 


(18) 


Premiums  not  Charged — 

Due  in  Current  Year 
Due  Ijeyond  Current  Year 

£33  11 
60     4 

7 
7 

£33  11     7 

£131  15 

8 

£79  19    4 

Renewal  Premiums  Wr 

itten  On  Boc 

k. — Some 

times  additions 

are  made  to  the  Premium  Income,  and  this  necessitates  a  book 
for  writing  on,  similar  to  the  one  for  writing  off,  the  headings 
for  which  are  almost  exactly  the  same.  For  instance,  if  a 
premium  is  changed  from  yearly  to  half-yearly,  the  yearly 
premium  is  written  off,  and  the  two  half  years  written  on.  It 
would  no  doubt  be  easier  in  some  cases  to  insert  the  difference, 
but  the  method  proposed  has  the  merit  of  simplicity.  The 
entries  here  consist  principally  of  alterations,  including  revived 
policies,  and  the  full  descriptive  title  of  the  book  might  therefore 
be  Renewals  Premiums  Written  On  Book  (Alterations). 
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Renewal  Pjiemiums  Written  On  Book. 


(1) 

1903 
.FulylO 
Oct.l 


Policy 
No. 


(2) 


20002 
16422 


Ageucy 


Life  Assui-fd 


Sum 
Assured 


(3) 

London 
Liverpool 


(Instalments 


(4) 


William  Jones 
Samuel  Barker 


— see  Appendix  A. 


(5) 


Remarks 


(6) 


Altered  to  yearly  from  July  ;  Jujl 
Half  Premium  increased    .  Oct? 


In  order  to  show  how  the  Renewal  Freniiunis  Written  On  and 
Off  Books  work^  we  may  now  suppose  a  number  of  alterations  to  be 
made  on  Policies.  In  the  great  majority  of  cases  the  entries  are 
very  simple,  but  the  more  difficult  ones  have  been  chosen  to  show 
the  use  of  the  various  columns.  It  should  be  mentioned  that 
the  alterations  have  not  been  shown  in  the  llegister  of  Policies 
nor  in  the  premium  column  of  the  Agency  Renewal  Premium 
Book,  in  order  to  keep  the  printing  clear. 

Policy  No.  19431  is  presumed  to  be  effected  in  December  of  a 
previous  year  by  half-yearly  instalments  of  j65.  8s.  3c?.,  and  to  be 
surrendered  within  the  days  of  grace  of  the  December  payment. 
£5.  8i\  3(/.  is  therefore  written  off  in  the  Charged  section  of  the 
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Premiums  Chabgeable 


■      Fbemiums        .       „  1 

a   I         SOT   CHABGEABLir  ALTERED  tS  ^^ 


i        Due  in 

'      Current  Extra 

Year 


Due  2,£ 

Mis-           before  '  -S', 

cellaneous     Current  .S 
Year 


I>»iein  w"L      in  ^ 

*^  Year      , 


£16     2  11 


(12;         (13)  (14)  (15)  (10)       (17)      (18) 

£      *.    d.     £    *.    d. 


SrjIJIABT    FOIi    KECO>'CrLEltE>'I    OF 


Fremiiims  Chargeable — 

Dae  in  Current  Year 
Extra        .         .         .         . 
Miscellaneous   . 
Dae  before  Current  Year  . 
Do.  do. 

Preiniums  Sot  Charyeahle — 

Due  in  CuiTeut  Year 
Due  beyond  Current  Year 


Premiums  in  force 
at  end  of  Year 


£16     2  11 
0     0     0 


41     0     U 
0    0     0 


£57     2  11 


Premiums  received 
during  Year 


£16  2  11 

0  0     0 

0  0     0 

0  0    0 

0  0    0 


41     0    0 


£5- 


11 


Not  chargeable  through  this  book,  because  they  will  in  ordinary  course  be  charged  in  the 
Agency  Renewal  Premium  Book  as  they  fall  due. 


Written  Off  Book  as  due  before  current  year,  and  a  similar  sum 
in  the  Not  Charged  section  as  due  in  the  current  year.  The 
accounts  for  the  previous  year  having  been  closed  and  the  sum  of 
£5.  8.?.  3</.  taken  credit  for  in  the  outstanding  premiums  of  that 
year,  the  amount,  not  having  been  after«-ards  received,  must 
form  a  special  deduction  from  the  premiums  received  during  the 
current  year,  as  shown  in  the  reconcilement  at  the  foot  of  the  form 
on  page  639,  where  it  is  entered  twice. 

Policy  No.  3860,  effected  byyearlypremiums  of  €1.2. 10s. payable 
29  Januaiy,is  presumed  to  have  become  a  claim  on  23  January,  and 
the  premium  therefore  falls  to  be  written  off  in  the  Charged  section, 
the  receipts  for  the  month  having  of  course  already  been  debited. 
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I'olicy  No.  7420  on  the  same  life  is  supjjosed  to  have  been 
effected  in  July  of  a  previous  year  by  lialf-yearly  premiums  of 
£7.  13s.  4d.,  payable  4  July  and  January.  As  death  occurred 
on  23rd  January,  the  })remium  due  in  that  month  would  be 
payable.  The  two  half-yearly  payments  therefore  require  to  be 
written  off  in  the  Not  Charged  section,  one  as  being  due  in  the 
current  year,  namely  in  July,  and  the  other  as  due  beyond  it, 
namely  in  January. 

Policy  No.  20b02  was  taken  out  on  1  January  1903,  by  half- 
yearly  premiums  of  £8.  6s.  3d.,  which  arc  changed  to  yearly  after 
the  second  half-year's  premium  has  fallen  due.  As  the  second  half- 
year's  premium  has  been  charged,  £8.  6s.  Sd.  is  written  off  in  the 
Charged  section, and  £8.6s.3d.  in  the  Not  Charged  section,  and  as 
the  latter  ispayable  in  January  1904,  itfalls  to  be  written  off  in^'Due 
beyond  current  year."  The  new  yearly  premium  of  £16.  2s.  lid.  is 
inserted  in  the  Chargeable  section  of  the  Written  On  Book. 

Policy  No.  16422  is  supposed  to  have  been  effected  on  the 
half  premium  scheme  by  an  annual  payment  of  £20.  lOs.,  to  be 
increased  in  1903  to  £41.  The  former  amount  requires  to  be 
written  off"  in  the  Not  Charged  section,  and  the  latter  to  be  written 
on  in  the  Not  Chargeable  section  of  the  Written  On  Book,  as  it 
will  be  debited  for  the  year  in  the  ordinary  course  in  the  Agency 
Renewal  Premium  Book. 

Policy  No.  20003,  taken  out  on  1  July  1903,  by  quarterly 
premiums  of  £14.  15s.,  is  supposed  to  have  become  forfeited  by 
non-payment  of  the  second  quarterly  premium  falling  due  in 
October.  As  this  premium  has  been  charged,  it  is  written  oft"  in 
the  Charged  section,  while  the  other  three  premiums  falling  due 
beyond  the  year  are  written  off  in  the  Not  Charged  section. 

Summary  of  Premiums  Written  On  and  Off. 
I  have  described  all  the  books  necessary  for  writing  premiums 
on  and  off,  and  may  now  summarize  tbe  results.  The  ordinary 
charge  for  the  month,  taken  from  the  Agency  Renewal  Premium 
Book,  with  the  addition  of  the  Chargeable  premiums  in  the 
Renewal  Premiums  Written  On  Book,  and  the  deduction  of  the 
Charged  premiums  in  the  Written  Oft"  Book,  constitute  the 
renewal  premium  charge  for  the  month.  The  inclusion  of  the 
monthly  totals  of  the  First  Premiums  Written  On  and  Oft"  Books 
gives  the  total  premium  charge  for  the  mouth.  The  total  for  the 
12  months  gives  the  premium  income  for  the  year,  £22,363. 5s.  4</.^ 
as  shown  on  page  643.  This  Summary  may  be  conveniently 
inserted  at  the  end  of  the  Renewal  Premiums  Written  On  Book. 
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SuMMAEY  OF  Pbemiums  "Weiitex  0>'  a>'d  Off,  1903. 


Writtex  On 

Wriites-  Off 

Uontb 

Afi;encT  Renewal 

Kentwal 
Preminms 
Written  Ou 

Book 
(Alterations) 

Total 
Renewal 
Premiums 

First 
Preuiiuin.s 

Renewal 
Premiums 

Fiist 
Premiums 

Premioiu  Book 

Written  On 
Book 

Written  Off 
Book 

£     s.    d. 

Written  Off 
Book 

£■     s.    d. 

£      *.    d. 

£       *. 

d. 

£     s.     (/. 

£      S.    d. 

Jau. 

1,200     7     4 

1,200     7 

4 

49  12     1 

5     8     3 

9     0  10 

Feb. 

],382  11     2 

1,382  11 

2 

12  10    0 

Mar. 

1,410     3  11 

1,410     3 

11 

..• 

April 

1.461  19     5 

1,461  19 

5 

Mav 

1,600  18     9 

1,60<J  18 

9 

June 

].671     3     9 

1,671     3 

9 

Julv 

1.95-5  11     8 

16     2  11 

1.971  14 

7 

517     2     6 

8     6     3 

Aug:. 

1,485  17     7 

1.485  17 

< 

1 

Sept. 

1,656  10     3 

1,656  10 

3 

Oct. 

1,932     3     8 

... 

1.932     3 

8 

Nov. 

2,467  16     1 

2,467  16 

1 

14  15     0 

Dec. 

3,575    4    7 
£21,800    8    2 

3,575    4 

7 

£40  19     6 

£16     2  11 

£21,816  11 

1 

£.596  14     7 

£9    0  10 

596  14 

4 

9    0  10 

22,413     5 

8 

£50    0    4 

50    0 

4 

£22,363     5 

4 

Db. 


Agents'  Ledger. — It  has  been  stated  that  the  preiiiiuiiis  are 
debited  to  the  Agents  in  a  Ledger^  and  it  will  be  convenient 
now  to  give  a  specimen  of  this  book^  and  the  entries  in  it 
relating  to  one  Branch.  It  seems  unnecessary  to  give  any 
explanation  regarding  them. 

Agents'  Ledger. 

Agent :  Louclou. 
Commissiun  Terms  : 
Special  Notes ! 


Cb. 


Date 

Number 

Com- 
mission 

Premiums 

Date 

i 

^  umber 

1 

Premiums 

1903 

£ 

£     *.     d. 

1903 

£      s. 

d. 

Jan.  1 

I  7147 

Jones 

^t 

8     6     3 

Jan. 15 

Cash 

8     6 

3 

Julyl 

I  7151 

Young     . 

^IL 

14  15     0 

July  10 

Cash 

436     5 

0 

„    1 

17153 

Reid 

3^ 

421  10    0 

„    20 

20002 

Jones 

8     6 

3 

„    1 

Renewals 

962  14     9 

„    31 

359     0 

0 

„20 
Octl 

20002 

Jones 

1°^ 

16     2  11 

Aug.31 

jj 

611  11 

5 

20003 

Young     . 

1^ 

14  15     0 

Xov.lO 

20003 

Young 

14  15 

0 

£1,438     3  11 

£1,438     3 

11 

1 

1 

1 
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This  is  tlic  last  book  for  which  I  shall  give  fovms^  audj  so  far  as 
life  ])remiums  are  concerned,  it  may  be  regarded  as  the  principal 
one,  as  all  the  premiums  falling  due  are  accounted  for  here;  but  in 
the  general  book-keeping  system  of  an  office,  it  really  forms  a 
subsidiary  book,  as  it  merely  shows  in  detail  what  appears  in  the 
General  Ledger  in  the  aggregate  under  the  account  Agents. 

Reconcilements  of  Sims  Assured  and  Premivm  Income. 
Reconcilement  of  Sums  Assured  and  Premiums  in  Force  at  End 
of  Year. — We  are  now  in  a  position  to  ascertain  the  sums  assured 
and  premium  income  in  force  at  the  end  of  the  year.  To  the  amounts 
in  force  at  the  end  of  the  previous  year  is  added  the  difference 
between  the  sums  assured  and  relative  premium  income  in  the 
First  Premiums  ^A'ritten  On  and  Off  Books,  in  other  words,  the  new 
business  for  the  year;  also  the  amounts  in  the  Renewal  Premiums 
Written  On  Book.  The  sums  assured  and  premium  income 
in  the  Renewal  Premiums  Written  Off  Book  are  then  deducted, 
and  the  result  gives  the  sums  assured  and  premium  income 
in  force  at  the  end  of  the  year,  as  shown  in  the  following 
statement.  The  manner  in  which  the  amounts  are  arrived  at  is 
shown  at  the  foot  of  the  respective  forms  for  these  books,  where 
"  0  "  is  used  to  designate  that  figures  would  be  inserted  if  there 
were  any,  and  "  —  "  to  show  that  they  would  not. 

Sums 
Assured.  Premiums. 

Amounts    in     force     as     at     31 

December  1903  (p.  632)       .      £677,400      £21,775     6     9 
Add,    Difference    between    First 
Premiums  Written  On   and 
Off  Books  (p.  627)       . 
Add,     per     Renewal     Premiums 
Written  On  Book  (p.  641)     . 


9,000 

236  7  6 

0 

57  2  11 

6686,400 

£22,068  17  2 

3,800 

134  15  8 

Deduct   per    Renewal    Premiums 
Written  Off  Book  (p.  639)    . 

Amounts    in    force     as     at     31 

December  1903  .         .         .      £682,600      £21,934     1     6 


This  reconcilement  may  in  practice  be  most  appropriately 
inserted  in  the  Register  of  Policies  at  the  close  of  each  financial 
year.  It  will  be  found  that  it  agrees  with  the  amounts  shown  in 
the  Valuation  Register  on  page  647. 


£21,775 

6 

9 

GIO 

15 

0 

57 

2 

11 

£22,443 

4 

8 

79 

19 

4 

£22,363 

5 

4 
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Reconcilement  of  Premiums  received  during  Year. — AA'e  come 
now  to  the  last  and  perhaps  the  most  important  part  of  the 
work,  namely,  the  reconcilement  of  the  premiums  received  during 
the  year;  in  other  words,  the  premium  income  for  the  year,  with 
what,  according  to  the  books,  was  to  fall  due  during  the  year. 
This  is  shown  in  the  following  statement : — 

Premium  Income  in  force    at    31    December 

1902  (p.  032) 

Add,    Difference    between    First     Premiums 

Written  On  and  Off  Books  (p.  627) 
Add,    per    Renewal    Premiums    Written    on 

Book  (p.  641) 

Deduct,  per  Renewal  Premiums  AVritten  Oti 
Book  (p.  639) 

Premiums  received  during  year  (p.  648) 

Let  me  brietly  recapitulate  the  forms  of  books  I  have 
introduced.     They  are  as  follows  : — 

Firat  Premiums — 

Written  On  Book. 
Written  Off  Book. 
Register  of  Policies. 

Renewal  Premiums — 

Agency  Renewal  Premium  Book. 
Written  Off  Book. 
Written  On  Book. 

Agents'  Ledf/er. 

The  difficulty  of  describing  any  method  of  book-keeping  for 
life  premiums,  however  simple,  is  considerable,  and  I  have  not 
attemjited  any  other  forms.  No  doubt  it  may  be  convenient  in 
some  offices  to  sub-divide  the  books,  but  they  would  only  be 
particular  examples  of  the  general  forms  given  above. 

Reconcilement  with  Valuation  Registers. 

Having  described  the  forms  of  books  for  life  premiums,  it  will 
be  convenient  now  to  show  how  they  are  reconciled  with  the 
classification  books  for  valuation  purposes.  I  assume  a 
knowledge  of  my  essay  on  the  subject  {J. I. A.,  xxxii,  393). 

Cards  are  written  from  the  policies  themselves  as  they  are 
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issued ;  and  not  only  do  tlicy  form  the  basis  of  the  records  for 
valuation  purposes^  but  they  serve  as  a  valuable  check  upon  the 
particulars  inserted  in  the  Policy,  as  any  discrepancy  is  likely  to 
be  noticed  when  writing  the  card.  Alterations  on  Policies  are 
dealt  Avith  in  a  similar  manner.  The  necessary  particulars  arc 
inserted  from  the  cards  in  the  Valuation  Registers  under  the 
appropriate  class;  and  as  these  particulars  are  the  same  as  the 
corresponding  ones  in  the  Register  of  Policies,  it  is  obvious  that 
the  total  of  the  Valuation  Registers  must  agree  with  the  total  of 
the  Register  of  Policies. 

The  simplest  way  to  ascertain  whether  they  agree  is  to  take 
out  the  totals  at  the  end  of  each  year  in  each  class  in  the 
Valuation  Registers  ;  and,  as  stated  above,  the  grand  total  should 
agree  with  the  sums  assured  and  premiums  in  force,  as  shown  in 
the  Register  of  Policies.  If  they  do  not  agree,  then  assuming 
the  Register  of  Policies  to  be  correct,  the  error  must  lie  either  in 
the  business  written  into  the  Valuation  Registers  or  in  the 
business  written  off.  The  new  business  is  easily  checked  by 
summing  the  new  Policies  entered  during  the  year,  or,  what  is 
more  quickly  done,  taking  the  difference  between  the  total  at  the 
end  of  the  year  and  what  was  in  force  at  the  beginning  of  the 
year,  allowance  being  made  of  course  for  any  transfers  that  may 
have  taken  place.  The  division  of  the  Register  of  Policies  into 
With  and  Without  Profits  sections  facilitates  this  work.  The 
grand  total  of  the  new  business  for  the  year  should  then 
agree  with  the  total  in  the  Register  of  Policies.  If  it  does  not, 
the  individual  items  must  be  gone  over  and  the  error  located. 

If  this  does  not  set  matters  right,  then  the  totals  of  the 
business  written  off  in  the  Claims  Valuation  Registers  must  be 
taken  down  and  compared  with  the  amount  in  the  Renewal 
Premiums  Written  Off  Book  ;  and  if  they  do  not  agree,  the 
individual  items  must  be  compared  as  before  and  the  error 
located. 

As  the  totals  of  the  various  columns  are  supposed  now  to 
have  been  made  correct,  it  is  obvious  that  the  premiums  received 
during  the  year  according  to  both  sets  of  books  must  agree, 
bearing  in  mind  that  payments  of  an  incidental  nature  are  not 
inserted  in  the  Valuation  Register,  but  that  a  separate  note  is 
kept  of  them. 

The  forms  of  the  Valuation  Register  and  the  Claims  Valuation 
Register,  so  far  as  they  relate  to  the  subject  on  hand^  are  here 
given  with  the  relative  entries  and  reconcilements. 
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Date 


1903 
Bit.  Fd- 


Policy 
Xo." 


Sum 
Assured 


£ 
677,400 


From  \V  bole  Lif  e  Section — 

Jan.  1       20001  1,000 

.Julv  1       2CHJ01  500 

Oct".  17      16422  1,000 

From  Li  mited  P  ayment   8t 

Jan.  1       20002  500 

Julv  1       20(JO5  3,000 

„'  1       20006  1,000 

„     1       20007  1,000 

„     10     20002 

From  E  ndowme  nt  Assnrai 
Julv  1       20003  2000 


£687,400 


4,800 


£682,600 


Office  Yeably  PREMirM 


Ordinary 


Due 


Not  Due 


£        *.  d. 

21,775    6  9 

32     5  0 

41     0  0 

■tion — 

16  12  6 

93     5  0 

10  15  10 

16     2  11 

■e  Section — • 

29  10  0 


13  13     4 


10  15  10 


29  10    0 


£22,014  18     0     £53  19     2 
74  11     1        29  10     0 


£21,940    6  11     £24    9    2 
30  14    7 


£21,909  12     4 
24     9     2 

£21,934    1    6 


Extra 


Due     I  Not  Due 


£  s.d.    £  *.  d. 


Other 
Receipts 


C.  16     8 


421  10     0 


£428     6     8 
5    8    3 


£422  18    5 


Claim  V 

A.LTJATIOX   '. 

EIegistek. 

1 

Office  Yearly 

Preshcm 

Other 
Payment 

ts 
d. 

Date       ^^I'y 

Sum 
Assured 

Ordinary 

Extra 

Paid 

Unpaid 

Paid 

Unpaid 

1903 

From  WHiole 
,  Feb.  2      3860 
1    »     2      7420 

£ 
Life  Sect 
5(X» 
1,(XX) 

£     *.    d. 

ion — 

7  13     4 

£     *.    d. 

12  10     0 
7  13     4 

£ 

£ 

£    *. 

'   From  Limited  Payment 
JulylO   20002 

Section — 
8     6     3 

8     6     3 

From  Half  P  remium  S 
:  Oct.  1    16422         1,000 

ection— 

20  10     0 

From    Endow 
Jan.  15    19431 
Nov.l    20003 

1 

ment  Ass 
300 
2,000 

urance  Secti 
14  15     0 

on — 

10  16     6 

14  15     0 

[29  10    0] 

5     8 

3 

£4,800 

£.30  14     7 

£74  11     1 

[29  10    0] 

1 

£5     8 

3 
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I  should  mention  that  the  treatment  here  of  cases  where  a 
proportion  is  paid  at  the  outset  and  the  first  yearly  premium  falls 
due  beyond  the  end  of  the  year,  is  somewhat  different  from  that 
adopted  in  my  essay.  There  the  proportion  was  entered  in  the 
Dae  column,  and  the  balance  of  the  yearly  premium  in  the  Not  Due 
column,  while  here  the  first  proportion  is  in  all  cases  treated  as 
an  Other  Receipt.  The  change  has  been  made  as  it  simplifies 
the  reconcilements. 

For  convenience  the  miscellaneous  receipts  and  payments  have 
been  shown  in  an  additional  column.  The  miscellaneous  receipts 
are  the  first  proportion  of  the  year's  premium  on  Policy  No.  20004 
and  the  single  premium  for  Policy  No.  20007, and  the  miscellaneous 
payment  is  the  sum  of  £o.  85.  ^d.  applicable  to  the  income  of 
the  previous  year  already  referred  to  in  the  paper. 

The  totals  in  these  books  agree  with  the  sums  assured  and 
premiums  in  force,  as  shown  in  the  reconcilement  inserted  in  the 
Register  of  Policies  (p.  644);  but  if  they  did  not,  then  we  would 
proceed  to  divide  the  entries  in  the  Valuation  Register  into 
new  business  and  transfers.  This  is  done  only  for  the  Due 
column  in  the  following  statement,  as  none  of  the  transfers 
happen  to  affect  the  Not  Due  column  : 

Total  of  Due  column £22,014  18     0 

Total  at  beginning  of  Year  ....         21,775     6     9 


Entries  for  Year 

Of  wliieli  transfers — 

Policy  No.  16422 

..     20002 

£41     0     0 
16     2  11 

£239  11     3 


2  11 


New  Premiums  in  Due  column  .  £182     8     4 


Transfers  being  excluded,  the  total  for  the  year  in  the  Due 
column  in  the  Valuation  Registers  corresponds  with  the  Ordinary 
and  Other  Payments  Falling  Due  in  Year  in  the  First  Premiums 
Written  On  and  Off  Books,  as  shown  below,  and  that  of  the  Not 
Due,  .€53.  19i\  2d.,  corresponds  with  the  Other  Payments  Falling 
Due  Beyond  Year,  in  those  books. 

First  Premiums  \Yrlttcn  Ou  and  Off  Books — 

Ordinary £159     7     1 

Other  payments  falling  due  in  Year  .         .  23     1     3 

Total  of  New  Premiums  in  Due  column  of  Yaluation 

Register,  as  al)Ove £182     8     4 
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The  transfers  in  the  Valuation  Register^  in  which  are  included 
revived  policies^  &c.,  may  be  similarly  checked  with  the  Renewal 
Premiums  Written  On  Book.  The  total  of  those  in  the  Due 
column  corresponds  with  those  of  the  columns  Due  in  Current 
Year  in  the  Chargeable  and  Not  Chargeable  sections,  together 
with  the  Due  before  Current  Year  of  that  book,  as  follows : 

Renewal  Premiums  Written  On  Book — 

Chargeable,  due  in  current  year        .  .  .  £16  2  II 

Due  l)efore  current  year  .  .  0  0  0 

Xot  chargeable,  clue  in  current  year  .  .  41  0  0 

Total   of  Transfers   in   Due  column  of   Valuation 

Register £57     2  11 


The  total  of  the  transfers  in  the  Xot  Due  column  corresponds 
with  that  of  the  Due  beyond  Current  Year  of  the  Renewal 
Premiums  Written  On  Book. 

Coming  now  to  the  Claim  Valuation  Registers,  the  Paid 
column,  together  with  the  sum  in  brackets  in  the  Unpaid 
column,  corresponds  with  the  ])ue  beyond  Current  Year  column 
in  the  Not  Charged  section  of  the  Renewal  Premiums  ^^'ritten 
Off  Book,  and  the  balance  of  the  Unpaid  column  in  the  former 
book  corresponds  with  the  columns  Due  in  Current  Year  in 
the  Charged  and  Not  Charged  sections,  together  with  the  Due 
before  Current  Year  column  of  that  book,  as  follows  : 

Claim  Valuation  Register — 

Paid £30  U     7 

Unpaid  (in  brackets) 29  10    0 

Total  of  Not  Charged,  due  beyond  current  year,  in 

Renewal  Premiums  Written  OfE  Book  .         .        £60     4    7 

Renewal  Premiums  Written  Off  Book — 

Charged,  due  in  current  year    .... 

Due  before  current  year 
Xot  Charged,  due  in  current  year 

Total   of   Unpaid   column   (excluding  brackets)  in 
Claim  Valuation  Register      .... 

The  deduction  of  the  Unpaid  column  of  the  Claim  Valuation 
Register,  £74i.  lis.  Id.,  from  the  total  of  the  Due  column 
in  the  Valuation  Register,  .€.2.2,014'.  18s.,  gives  the  ordinary 
premium    income    of    the    year,   ^6.21, 940.    6s.    lid.      To   this 


£3.5 

11 

3 

5 

8 

3 

33 

11 

7 

£74  11 

1 
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must  be  added  the  difference  between  Other  Receipts  and  Other 
Payments  <£42.2.  18s.  od.,  making  the  total  premium  income 
£22,363.  OS.  4d. 

Deducting  now  the  Paid  column  of  the  Claim  Valuation 
Register,  £30.  Us.  7d.,  from  £21,940.  Gs.  \\d.,  we  get 
£21,909.  V2s.  Ad.,  and  finally  adding  £24.  9s.  2d.  in  the 
Not  Due  column,  as  explained  in  my  essay  (page  410),  we  get 
£21,934.  \s.  6d.,  as  the  premium  income  in  force  at  the  end 
of  the  year. 

The  deduction  of  the  sums  assured  in  the  Claim  Valuation 
Register,  £4,800,  from  the  total  of  the  A'aluation  Register, 
£687,400,  leaving  £682,600,  gives  the  sums  assured  in  force  at 
the  end  of  the  year.  The  £4,800  deducted  is  £1,000  less  than 
the  amount  shown  in  the  Renewal  Premiums  Written  Off  Book, 
owing  to  its  being  unnecessary  to  write  off  the  sum  assured  in  the 
latter  book  in  a  case  where  the  low  premium  in  a  half  premium 
Policy  is  being  increased  to  the  high  premium,  as  in  the  example 
shown.  As  the  sum  of  £1,000  is  similarly  entered  in  the 
Valuation  Register  and  not  in  the  Renewal  Premiums  Written 
On  Book,  the  differences  between  the  two  sets  of  books  will  of 
course  agree. 

Special  Cases. 

Re-assurances. — These  have  not  been  specially  referred  to, 
as  it  is  obvious  they  can  be  dealt  with  in  a  similar  manner  to 
ordinary  premiums. 

Dated  Back  Policies. — It  is  the  practice  of  some  offices  to 
date  back  Policies  after  the  books  are  closed  for  the  year,  and  no 
difficulty  need  be  experienced  in  dealing  with  them,  provided  a 
space  is  left  for  them  at  the  beginning  of  the  new  year  in  the 
First  Premiums  Written  On  and  Off  Books,  and  they  are  entered 
separately.  In  the  reconcilement  of  the  premium  income  of 
the  year,  it  is  necessary  to  take  into  account,  in  addition 
to  the  usual  entries,  a  full  year's  premium.  It  is  common  for 
offices  to  close  their  books  before  all  the  interim  receipts  issued 
are  paid,  in  order  to  save  undue  delay  in  the  preparation  of  the 
accounts.  Such  cases  must  be  treated  in  all  respects  as  if 
Policies  had  been  issued. 

Additions  to  Monthly  Charge. — Sometimes  a  renewal  premiuu) 
on  a  new  Policy  falls  due  after  the  Agency  Renewal  Premium  Book 
has  been  made  up  for  the  month.  For  instance,  if  a  Policy  is  taken 
out  by  quarterly  premiums  and  dated  back  say  three  months  to 
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save  a  birthday^  the  second  quarterly  premium  would  be  due 
immediately,  and  could  not  be  entered  into  the  Agency  Renewal 
Premium  Book,  as  that  book  would  be  closed  for  the  month,  and 
the  receipts  despatched.  The  best  way  to  treat  such  a  case  is 
still  to  enter  the  quarterly  payment  in  the  Agency  Eenewal 
Premium  Book,  and  treat  it  as  an  additional  charge  for  the 
month. 

Half-Credit  Premiums. — It  is  proposed  that  an  account 
should  be  opened  for  these  in  the  Agency  Renewal  Premium 
Book,  and  the  amounts  so  advanced  each  month  carried  to 
investments. 

Deferred  Premiums. — Sometimes  premiums  are  not  payable 
until  a  certain  event  happens,  such  as  the  expiry  of  a  com- 
mutation period,  and  in  this  case  also  the  best  course  is  to  open 
an  account  for  the  full  premium  in  the  Agency  Renewal  Premium 
Book,  and  write  it  off  as  a  miscellaneous  deduction  from  the 
premium  income. 

Reduction  of  Premium. — A  temporary  reduction  of  premium 
may  be  dealt  with  in  a  similar  way.  As  only  the  reduced 
])remium  appears  in  the  Agency  Renewal  Premium  Book,  the 
amount  of  the  reduction  would  be  entered  in  an  account,  and  a 
receipt  printed  for  it,  the  receipt  being  written  off  through 
miscellaneous  deductions,  as  above. 

Premiums  Paid  in  Advance. — A  premium  is  sometimes  paid 
before  the  month's  charge  is  made  up,  and  in  that  case  the  best 
plan  is  to  enter  it  in  the  Miscellaneous  Column  of  the  Renewal 
Premiums  Written  On  Book  on  the  date  on  which  it  is  paid, 
at  the  same  time  making  a  note  in  the  Agency  Renewal  Premium 
Book.  This  may  be  done  by  entering  the  amount  in  red  ink 
under  the  proper  year,  which  would  at  once  direct  attention  to  it, 
and  prevent  the  receipt  from  being  issued.  It  is  not  intended 
that  any  alteration  should  be  made  in  the  premium  links.  The 
amount  Avould  be  included  in  the  Agent's  debit  for  the  month 
in  which  it  falls  due,  and  the  receipt  then  written  off  to  his  credit 
through  the  Miscellaneous  Column  of  the  Renewal  Premiums 
Written  Off  Book. 
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APPENDIX  A. 

As  previously  mentioned^  the  system  I  am  describing  was 
originally  ajjplied  to  premiums  payable  by  instalments,  and  the 
treatment  in  their  case  has  been  reserved  until  now,  so  as  not  to 
interfere  with  the  clearness  of  the  general  system,  as  their 
introduction  requires  the  forms  to  be  more  elaborate.  The 
necessary  alterations  for  each  book  are  stated  below. 

It  will,  as  before,  be  necessary  to  assume  a  premium  income 
at  the  beginning  of  the  year,  and  the  same  total  has  been  used, 
but  divided  into  premiums  and  instalments.  It  will  be  observed 
that  no  instalments  fall  due  in  the  last  three  months  of  the  year. 
This  follows  from  the  definition  of  the  term  instalment  given  at 
the  commencement  of  the  paper.  The  extreme  case  in  a  half- 
yearly  Policy  would  be  one  effected  in  December,  and  consequently 
the  second  instalment  would  fall  due  in  June ;  similarly  in  a 
quarterly  Policy,  the  last  instalment  would  fall  due  in  September. 


Premiums. 

Instalments. 

January . 

.     £1,156 

4 

2 

£U     3 

2 

February 

1,320 

17 

11 

61  13 

3 

March    . 

1,260 

0 

7 

150     3 

4 

April 

1,410 

12 

2 

51     7 

3 

May 

1,525 

11 

0 

75     7 

9 

June 

1,359 

14 

4 

316  17 

8 

July 

1,884 

13 

10 

70     4 

11 

August  . 

1,445 

1 

6 

40  16 

1 

September 

1,563 

3 

1 

93     7 

2 

October  . 

1,896 

18 

8 

— 

November 

.       2,467 

16 

1 

— 

December 

.       3,580 

12 

10 

— 

£20,871 

G 

2 

£904     0 

7 

First  Premiums  Written  On  Book. — If  instalments  are  kept 
separate,  the  column  "  Beyond  Year  "  must  be  sub-divided  into 
"  Premiums "  and  "  Instalments ",  and  the  two  items  of 
£10.  155.  10^.  and  £29.  lOs.  transferred  to  the  latter. 

First  Premiums  Written  Off  Book. — In  the  same  way  the 
column  "Beyond  Year''  must  be  sub-divided  into  "  Premiums'' 
and  "  Instalments." 

The  following  would  be  the  summary  for  the  reconcilements 
at  the  end  of  the  year,  taking  the  difference  between  these  two 
books : — 
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PsEirnrMS  is  Force 
AT  ESD  OF  Tear 


Premiums  Received 
DURIKG  Year 


PremiDins 


iTLstalments 


First  Premium  Payment — 
Ordinary 
Single 
Extra 
Miscellaneous  . 

Other  Payments  FalUiif/  Due- 
In  Year  . 
Beyond  Year    . 


£  8.  d. 
159  7  1 
421  10     0 


2.3     1     3 
13  13     4 


£     s.  d.          £     X.  d. 

—  £159     7  1 

—  421  10  0 

—  0     0  0 

—  6  16  8 


23     1     3 


40     5  10 


In-stalments 


£     s.    d. 


40     5  10 


£617  11     8       £40    5  10     £610  15    0       £40     5  10 


New- Renewal  Preminm  Income    £196     1     8      £40    5  10 


Renewal  Premiums  Written  Off  Book. — If  instalments  ai-e 
kejDt  separate,  tlie  coliinms  headed  due  "  In  "'  and  "  Beyond '' 
current  year,  (9),  (14)  and  (15),  require  to  be  sub-divided  into 
"  Premiums '^  and  '^Instalments/'  It  should  be  remembered 
that  the  instalments  in  any  year  really  relate  to  the  premium 
income  of  the  previous  year.  The  items  of  £o.  Ss-.  3f?.  in 
column  (14)  and  £.7.  13s.  4//.  in  column  flS)  will  be  transferred 
I  to  "Instalments^',  and  of  the  item  of  £44.  5^,  in  column  (15), 
£29.  lO-y.  will  be  similarly  transferred. 

The  following  is  the  summary  for  the  reconcilements  at  the 
end  of  the  year  : — 


Premicm-s 

is  Force 

Premiums  Received 

Charrjed — 

at  exd  op  Year 

DU^ISC 

Ye.\r 

P:-;:i::-Ji 

s 

Instalments 

Fiemiams 

Iniitalments 

£     s. 

,7. 

£     *. 

d. 

£     *.    d. 

£     *.     d. 

Due  in  Current  Year 

35  11 

3 

0     0 

0 

35  11     3 

0     0     0 

Do.             do. 

— 

— 



0     0     0 

Extra       .... 

— 

— 

0     0    0 

Miscellaneous  . 

— 



0     0     0 



Due  before  Current  Year  . 

o     8 

3 

— 

5     8     3 



i              Do.                   do. 

— 

— 

5     8     3 

— 

V'i'  Charged — 

Due  in  Current  Year 

28     3 

4 

5     8 

3 

28     3     4 

5     8     3 

Do.             do. 

— 

— 

— 

5     8     3 

Due  Ijcyond  Current  Year 

23     1 

3 

37    3 

4 

— 

37    a    4 

£92    4 

1 

£42  11 

7 

74  11    1 

£47  19  10 

:i  i  \i 
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Renewal  Premiums  Written  On  Book. — If  instalments  are 
kept  separate,  the  columns  headed  due  '' In '^  and  "Beyond'^ 
current  year  reqmre,  as  in  the  Written  Off  Book,  to  be  sub-divided 
into  "  Premiums  "  and  "  Instalments.'' 

The  following  is  the  summary  for  the  reconcilements  at  the 
end  of  the  year  : — 


Premiums 

IN  Force 

Premiums 

Received 

Charcjeahle — 

AT  END  OF  Year 

DURINC 

Year 

rremiutns 

Instalments 

Premiums 

Instalments 

£     s.    (1. 

£       .9. 

il. 

£     .9.     (1. 

£     s.    ,1. 

Due  in  Current  Year 

Ifi     2  11 

0     0 

0 

16     2  11 

0     0     0 

Do.             do. 

— 

— 

— 

0     0     0 

Extra       .... 

— 

— 

U     0     0 

_.. 

Miscellaneous  . 

— 

— 

0     0     0 

— 

Due  before  Current  Year  . 

0     0     0 

— • 

0     0     0 

— 

Do.                 do. 

— 

— 

0     0     0 

— 

Noi  ChnrgeahJe — 

Due  in  Current  Year 

41     0     0 

0    0 

0 

•11     0     0 

0     0    0 

Do.             do. 

— 

— 

— 

0     0    0 

Due  Leyond  Current  Year 

0     0     0 

0     0 

0 

— 

0    0    0 

£57     2  11 

£0     0 

0 

£57     2  11 

£0    0    0 

As  instalments  are  assumed  to  be  debited  to  agents  only  when 
they  fall  due,  and  not  at  the  beginning  of  the  policy  year,  the 
ordinary  monthly  entries  in  the  Summary  of  Premiums  Written 
On  and  Off  are  identical  with  those  in  the  form  previously  shown 
on  page  643.  But  as  any  instalments  due  beyond  the  end  of  the 
financial  year  are  included  in  the  revenue  for  the  year,  two  Journal 
entries  require  to  be  made,  the  one  writing  on  the  instalments 
outstanding  at  31  December  1903,  and  the  other  writing  off  the 
instalments  outstanding  at  31  December  1902,  these  having  already 
been  taken  credit  for  in  the  premium  income  for  1902,  although 
not  actually  receivable  until  1903.  The  amount  outstanding  at 
31  December  1903  is  £901.  14.s.  10c?.,  as  shown  later,  and  the 
adjustments  to  obtain  the  premium  income  for  the  year  are  as 
follows  : — 

Premiums  received  during  Year,  as  per  Summary 

(p.  643) ".  £22,363     5  4 

Add,  Instalments  as  at  31  Dec.  1903  (p.  655)      .  901_14  10 

£23,265     0  2 

Deduct,  Instalments  as  at  31  Dec.  1902  (p.  652)  904     0  7 

Premiums  received  during  Year,  under  Instal- 
ment System £22,360  19  7 
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Reconcilement  of  Premiums  in  Force  at  end  of  Year.— 
The  form  of  reconcilement  is  similar  to  that  applicable  to 
premiums  only,  and  is  as  follows  : — 

Premiums.  Iiistalmcuts. 

Amounts    in    force    as    at    31 

December  1902  (p.  652)  .  £20,871  6  2  i;904  0  7 
Add,   difference  between   First 

Premiums  AVritten  On  and 

Off  Books  (p.  653)  .         .  196     1     8  40     5  10 

Add,   per    Renewal    Premiums 

AVritten  On  Book  (p.  654)  57     2  11  0     0     0 

£21,124.  10     9      £944     6     5 
Deduct,  per  Renewal  Premiums 

Written  Off  Book  (p.  653)  92     4     1  42  11     7 

Amounts    in    force    as    at    31 

December  1903        .         .     £21,032     6     8      £901   14  10 


Reconcilement  of  Premiums  received  during  Year. — This 
reconcilement  is  again  similar  to  that  applicable  to  premiums 
only,  and  the  details  are  as  follows  : — 

I'lY'iniums.  Instalments. 

Amounts    in    force    as    at    31 

December  1902  (p.  652)  .     £20,871     6     2      £904     0     7 
Add,   difference  between   First 

Premiums  Written  On  and 

Off  Books  (p.  653)  .         .  610  15     0  40     5  10 

Add,  ])er    Renewal    Premiums 

Written  On  Book  (p.  654)  57     2  11  0     0     0 

£21,539     4     1      £944     6     5 
Deduct,  per  Renewal  Premiums 

Written  Off  Book  (p.  653)  74  11     1  47  19  10 

£21,464  13     0         896     6     7 
896     6     7 


Premiums  received  during  Year 

(p.  654)  ....     £22,360  19     7 


Reconcilement  with  Valuation  Registers. — It  is  hardly  necessary 
to  give  these,  as  the  nioditications  are  obvious. 
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APPENDIX    B. 

As  the  UR'thod  of  writing  premium  receipts  and  notices 
referred  to  in  the  foregoing  paper  has  only  recently  been  devised, 
and  may  not  be  generally  known^  I  think  it  svill  be  desirable  to 
give  a  brief  dcscri])tion  of  it,  in  order  that  my  remarks  may 
be  followed. 

Some  time  ago  I  saw  a  machine  called  the  "  Addressograph  ", 
which  prints  addresses  by  means  of  an  endless  chain  consisting 
of  links  filled  with  indiavubber  type.  Into  its  merits  for  the 
ostensible  object  for  which  it  was  invented  I  do  not  intend  to  go, 
but  it  occurred  to  me  that  the  machine  might  be  adapted  for  the 
filling  in  of  the  particulars  necessary  fur  the  writing  of  premium 
receijjts.  For  many  years  these  particulars  were  written,  but 
latterlv  in  a  number  of  offices  it  has  been  usual  to  typewrite 
them,  and  the  use  of  the  '^Addressograj)h '^  for  the  ])ur])ose  is  a 
further  dcvelojjment  of  the  latter  method.  Just  as  a  typed 
receipt  was  an  advance  upon  the  written  one,  so  is  the  printed 
receipt  an  advance  on  the  typed  one. 

The  operation  is  simplicity  itself.  The  j)articulars  necessary 
for  the  premium  receipts  and  notices  are  filled  into  each  link  by 
means  of  indiarubber  type.  These  links  are  joined  together  in  a 
moment  and  form  an  endless  chain  which  revolves  upon  a  drum 
as  each  impression  is  printed  off.  These  chains  are  arranged 
first  according  to  months,  and  second  according  to  agencies. 
The  following  is  a  specimen  of  the  receipt  as  printed : — 


THE    LIFE   ASSUllANCE   COMPANY. 

— ♦ — 


Policy  No.  20002,   WiUiam  Joiiei: 

1 

Premiuui,    £S     6     3,  due  1  Jidy 

1903 

Agency,       London  Office. 

Eeceived,  this  day  of  190         the  above  noted 

Premium  payable  in  terms  of  the  Policy. 

Countersigned  ilanafjer. 


The  rapidjty  with  which  the  machine  prints  is  practically  limited 
only  by  the    rate  at  which  it  can  be  supplied.     Two  thousand 
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addresses  per  hour  are  stated  to  have  beeu  done  by  it,  hut  fur 
the  purpose  to  which  I  put  it,  a  thousand  may  be  looked  upon 
as  a  fair  number.  Even  at  this  reduced  rate  the  receipts  for 
a  month  of  the  largest  insurance  office  in  the  City  could  be 
disposed  of  in  a  few  hours.  The  machine  is  very  simply  operated, 
and  the  work  may  very  well  be  done  by  lady  typists. 

Another  advantage  of  the  method  is  that  the  same  particulars 
serve  for  the  renewal  premium  notices  which  it  is  usual  to  issue, 
as  will  be  seen  from  the  following  specimen : — 


Renewal  Premium  Xotice. 


THE   LIFE   ASSURANCE   COMPANY. 


Policy  No.,  200(y2,   William  Junes. 
Premium,  £S     6     8,  due  1  July     1903. 
Payable  to  Londua   Office. 

The  Manager  begs  leave  to  remind  you  tliat  the  Premium 
becomes  due  on  the  above-mentioned  date,  and  requires  to  be 
paid  within  one  calendar  month  thereafter.  Eemittances  should 
be  made  by  Cheque,  Bank  Draft,  or  Post-Office  Order,  free  of 
expense  to  the  Company. 

The  Company  is  not  bound  to  send  this  Notice,  nor  can 
the  want  of  it  be  admitted  as  a  reason  for  non-payment. 

*^*  Please  produce  this  Notice  on  payment. 


MEllOEAXDrjI    TO   BE    TSED    WHEX    EEIIITTIXG. 

I  send  you  herewith  remittance  for  £  :  :  in 
payment  of  the  amount  above  stated,  and  have  to  request  that 
you  will  send  me  the  Official  Receipt. 

Uate  190     .  Siynalure 

Any  permanent  change  of  address  should  be  noted  here  : — 
New  Address 


658  0)1  Life  Premium  Book-heeplng .  [Oct. 

There  is  the  farther  advantage  that  no  comparison  is  required 
cither  for  the  receipts  or  the  notices,  as  the  particulars  in  both 
cases  must  be  accurate,  assuming  them  to  be  correct  at  the  outset. 
A  mark  may  be  put  on  the  receipt  and  the  notice  to  indicate  the 
rate  of  commission  payable,  such  as  a  ])eriod  to  represent 
2A  per-ceut,  and  a  colon  5  per-cent. 

A  still  further  advantage  is  that  the  same  j)articulars  can  be 
used  for  the  making  out  of  accounts  for  agents,  and  for  the  debit 
notes  which  it  is  the  custom  in  a  number  of  Offices  to  send  to  the 
Branches.  This  has  been  rendered  possible  by  the  insertion 
of  a  stout  j)in  in  the  iirst  link  of  each  agency,  which  rings  a 
bell  when  the  last  of  the  previous  agency  has  been  printed.  A 
permanent  record  of  all  the  receipts  sent  out  for  collection  can 
also  be  kept  for  use  at  the  Head  Office. 

It  is  obvious  that  the  same  particulars  can,  with  the  addition 
of  the  date  of  birth,  be  used  for  a  Life  Index  by  being  ])rinted  on 
cards,  the  date  of  birth  being  added  with  the  ])en. 

The  names  and  addresses  of  policyholders  can  of  course  be 
set  up  also,  and  they  would  serve  not  only  for  the  addressing  of 
the  notices  and  the  corresponding  envelope,  biit  also  for  other 
purposes,  such  as  the  despatch  of  annual  reports,  bonus  notices,  &c. 

If  any  changes  in  the  particulars  require  to  be  made,  they  are 
easily  given  effect  to,  as  there  is  a  rubber  type  for  each  separate 
letter;  and  when  the  particulars  are  no  longer  required,  the  link 
containing  them  is  easily  detached  from  the  rest  of  the  chain. 
These  changes  may  be  made  either  from  the  books  described  or 
from  a  book  specially  written  up  for  the  purpose. 

No  exception  can  be  taken  to  the  accuracy  of  the  proposed 
method,  as,  the  type  once  properly  set,  the  particulars  must  be 
correctly  printed  each  time  the  link  is  used.  Not  only  are  the 
particulars  more  accurate  than  by  the  ordinary  system,  but  a  very 
considerable  saving  is  effected  if  the  proposed  method  is  adopted. 

[The  macliiiio  describt'd  above  by  Mr.  Cluitliam  was  exhibited  at  tbe  Mcctinjr, 
and  its  workiug  illustrated  at  the  close  of  the  discussion.] 
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Abstract  of  the  Discussion. 

The  Pbesidext  (Mr.  W.  Hughes)  said  they  were  pleased  to 
welcome  a  fair  number  of  visitors  interested  in  accountancy,  and 
other  matters  connected  with  life  assurance  not  purely  actuarial,  and 
would  be  glad  to  hear  any  remarks  they  had  to  make.  The  machine 
exhibited  would  be  open  to  the  inspection  of  the  members,  but  he 
hoped  the  owners  or  inventors  of  the  machine  would  find  some  other 
name  for  it  than  the  dreadful  one  which  had  been  given  to  it.  He 
thought  the  word  "  Addressograph  "  was  neither  (rreek,  French, 
Latin,  Scandinavian,  nor  anything  else. 

Mr.  T.  J.  Seakle  was  glad  to  see  the  author  dealing  with  so 
practical  a  subject.  He  felt  somewhat  diffident  about  discussing  the 
paper;  for  one  reason,  that  he  had  not  meddled  with  the  particular 
matter  for  some  years,  and  for  another,  that  from  long  experience  he 
was  very  shy  of  interfering  with  another  man's  way  of  doing  his 
work.  There  were  very  many  way.<  of  obtaining  tlie  same  object,  and 
to  each  man  that  way  was  best  with  which  he  was  most  familiar.  It 
should  not  be  supposed  that  any  particular  method  or  set  of  books 
would  keep  the  accounts  of  a  company  right  ;  it  was  not  the  books 
that  would  do  it,  but  the  people  who  had  the  working  of  the  books. 
He  was  glad  the  author  kept  general  principles  in  view,  and  started 
with  an  enunciation  of  them.  The  paper  stated  : — "  One  main  object 
to  be  kept  in  view  in  arranging  premium  books  is  the  reconcilement 
of  the  various  items  of  premium  income.  There  is,  first  of  all,  the 
reconcilement  of  the  premiums  due  during  the  year,  in  other  words, 
the  premium  income  for  the  year,  with  what,  according  to  the  books, 
was  to  fall  due  during  the  jear.  There  is  also  the  reconcilement  of 
what  was  in  force  at  the  beginning  of  the  year,  with  what  is  in  force 
at  the  end  of  it,  the  latter  forming  the  starting  point  for  the 
reconcilement  of  the  premiums  in  the  succeeding  year.  The  books 
should  also  permit  of  the  sums  assured  in  force  at  the  end  of  the  year 
being  similarly  reconciled."  If  those  two  principles  could  be  kept  in 
mind  they  would  do  a  great  deal  towards  keeping  straight  the  accounts 
of  any  company.  JJut  as  might  be  gathered,  he  preferred  his  own  way 
of  doing  the  work.  Some  ten  or  twelve  years  ago  he  had  the  honour  of 
putting  before  the  Institute  a  sketch  of  a  premium  book.  He  liked  that 
book,  because  he  thought  it  attained  the  object  in  view  in  a  very  simple 
straightforward  manner.  He  liked  a  final  premium  book,  what  he 
called  the  actuary's  premium  book,  which  set  forth  every  individual 
policy  in  its  numerical  order  ;  for  this  reason,  that  if  every  number 
was  in  order  there  was  only  one  particular  place  for  a  particular  entry. 
If  one  took  a  book  which  was  divided  into  months  and  agencies,  a 
policy  might  be  in  one  place  or  it  might  be  in  another,  or  it  might  be 
in  both,  or  it  might  be  in  neither,  while  it  ought  to  be  in  one  ;  but  if 
there  was  only  one  place  for  it  in  the  whole  book  anybody  knew  where 
to  look  for  it.  He  liked  the  one  straightforward  order  of  numbers. 
Then  he  liked  the  premiums  in  force  at  the  beginning  of  the  year  in 
one  column,  the  premiums  in  force  at  the  end  of  the  year  in  another 
column,  and  in  between  those  the  amounts  paid,  posted  for  each 
individual  policy.  He  found  no  difficulty  in  making  such  a  book  to 
balance,  and  it  showed  very  plainly  that  the   whole  of  the  premium 
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iucome  had  been  accounted  for.  The  author,  in  his  opinion,  had 
mixed  that  up  with  some  things  intended  for  a  very  different  purpose. 
Tlie  author  had  made  the  renewal  premium  register  serve  so  many 
purposes,  that  he  (Mr.  Searle)  was  afraid  he  was  trying  to  make  it 
serve  too  many,  to  be  satisfactory  in  any  of  them.  It  tried  to  serve 
the  purpose  of  an  ultimate  premium  book,  and  also  what  he  used  to 
call  the  agency  debit  and  credit  journals.  For  his  part  he  very  much 
preferred  the  latter  system.  He  did  not  much  like  posting  the 
totals  from  the  so-called  Agency  Renewal  I'remium  Book  ;  he  would 
rather  that,  after  the  receipts  were  prepared,  a  record  should  be  made 
of  all  the  receipts  sent  out  for  collection.  He  thought  that  record 
could  most  conveniently  be  obtained  in  a  book  called  the  Agency 
Debit  Journal.  It  did  not  require  the  name  of  the  life  assured — it 
did  not  require  a  lot  of  other  information  given  for  other  purposes  ; 
it  simply  required  the  agent's  name  and  the  number,  and 
the  amount  debited  to  him.  It  was  a  plain  Agency  Debit 
and  Credit  Journal.  The  practice  which  the  author  indicated 
of  treating  the  cashier  as  if  he  wei-e  an  agent  was  perfectly  right, 
because  it  made  matters  uniform  ;  but  the  new  s3-stem  of  printing 
the  manager's  signature  did  not  commend  itself  to  him  at  all.  The 
receipts  should  nut  be  signed  by  the  manager,  still  less  by  a  director, 
because  they  knew  nothing  about  it ;  but  they  should  be  signed  by 
the  accountant.  He  then  sent  them  to  the  agent  or  cashier  to  be 
collected,  and  they  countersigned  them  ;  but  the  man  who  signed 
them  in  the  tirst  instance  should,  in  his  opinion,  be  the  accountant, 
and  he  should  actually  sign  them,  and  not  put  a  stamp  on  them.  He 
should  be  responsible  for  seeing  that  everything  he  signed  was  debited 
either  to  the  agent  or  to  the  cashier  in  his  debit  journal.  He  wished 
to  pass  on  to  the  question  of  the  llenewal  Premium  Register ;  it  was 
one  book,  but  the  author  tried  to  make  it  serve  several  purposes. 
The  Renewal  Premium  Book  was  referred  to  in  the  paper  in  the 
following  terms: — "It  will  be  seen  that  the  Agenc}^  Renewal 
Premium  Book  is  similar  to  the  Monthly  Renewal  Premium  Book 
kept  in  a  number  of  offices,  in  which  the  policies  are  ranged  in 
numerical  order."  He  did  not  quite  gather  whether  the  author  meant 
that  he  would  have  the  Monthl}'  Renewal  Premium  Book  kept  in 
addition  to  the  Agency  Book. 

Mr.  CiiATHAisr  replied  in  the  negative. 

Mr.  Searle,  continuing,  said  the  author  further  stated  :  "Another 
objection  is  that  it  requii-es  to  be  re-written  every  five  years.  Both 
these  can  be  overcome  by  the  use  of  cards  if  a  permanent  record  in 
book  form  is  not  considered  essential.  It  will  be  seen  from  what 
follows,  however,  that  neither  books  nor  cards  are  absolutely  necessary." 
The  Premium  RencAval  Book  was  the  same  thing  as  the  Agents' 
Renewal  Book,  but  where  would  they  be  if  they  did  away  with  that 
book,  and  all  the  purposes  the  author  suggested  it  should  serve  ?  He 
thought  there  was  something  there  that  needed  a  little  explanation. 
His  idea  about  the  Renewal  Register  was  a  book  divided  into  months, 
not  divided  into  agencies.  Some  years  ago  the  late  Mr.  Sunderland 
pointed  out  to  him  an  improvement  which  was  perhaps  worth 
mentioning,  as  it  might  be  of  convenience  to  some  members.  The 
book  was  not  divided  into  separate  months,  but  into  three  volumes — 
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one  called  January,  April,  July,  and  October,  another  I'ebruary,  May, 
August,  and  Xovember ;  another  March,  June,  September,  and 
December.  Xo  matter  whether  the  policy  was  yearly,  half-yearly,  or 
quarterly,  it  was  entered  in  its  proper  order  in  that  book.  There  were 
four  columns  headed  with  the  name:s  of  the  months,  and  the  day  of 
the  month  was  put  in  one,  two,  or  four  of  them,  according  as  the 
premiums  were  payable  yearly,  half-yearly,  or  quarterly,  so  that  if  the 
day  of  the  month  occurred  four  times,  when  one  was  going  through 
for  any  month  they  took  it,  but  if  the  day  of  the  month  only  occuri'ed 
in  certain  columns  they  did  not  take  it,  except  in  the  particular  month 
iu  which  it  occurred.  That  plan  saved  a  good  deal  of  re-writing.  He 
liked  a  Kenewal  I'remimn  Book  apart  from  all  the  other  work  which 
the  author  had  combined  with  it.  He,  nevertheless,  agreed  with 
Mr.  Chatham  that  probably  such  a  Kenewal  Premium  Book  could  be 
swept  away  when  the  links  were  used,  because  it  was  not  an  account 
book ;  it  was  what  he  should  call  a  memorandum  book,  \vhich  should 
be  kept  clearly  and  properly  all  the  same,  but  it  was  no  portion  of  the 
accounts.  If  the  receipts  and  notices  could  be  written  without  it,  we 
might  do  away  with  it.  The  date  at  which  a  premium  was  to  cease 
by  efilux  of  time  could  not  be  put  on  the  link,  but  provision  must  be 
made  for  it  in  some  other  way.  Then  the  Kenewal  Premium  Kegister 
might  be  done  away  with  alt<jgether,  it  being  well  understood  that  it 
was  not  intended  to  do  away  with  the  author's  Agency  Kenewal 
I'remium  Book,  which  was  wanted  for  a  good  many  other  purposes. 
He  thought  the  new  system  of  links  would  be  one  of  the  most 
interesting  portions  of  the  evening's  proceedings. 

Mr.  Joiix  AxDEBSON  said  the  office  with  which  he  was  connected 
had  had  an  opportunity  of  judging  of  the  machine  shown,  and  had 
found  it  extremely  useful  in  preparing  the  receipts  and  notices.  It  was 
found  that,  in  addition  to  printing  the  receipts  and  notices,  by  adding 
a  link  between  the  particulars  of  the  policies  not  only  could  the 
particulars  of  the  policies  be  printed,  Ijut  the  address  added  upon  the 
same  sheet  of  paper.  By  one  operation  upon  the  machine  the 
particulars  of  the  policy  could  be  obtained,  and  immediately  below, 
in  tlie  proper  space  allotted  for  the  purpose,  the  address  to  which  the 
notice  Avas  to  be  sent  was  added  by  another  operation.  That  was  a 
development  which  the  author  had  not  mentioned,  but  which  he  thought 
would  be  extremely  useful.  By  a  special  arrangement  upon  the 
chains,  the  address  links  could  be  used  for  circularizing  the  policy- 
holders. His  company  had  not  had  a  great  deal  of  experience  with 
the  machine,  but,  so  far,  it  had  been  extremely  useful,  and  it  had  been 
ftjuud  that  one  of  their  lady  typewriters  had  been  able  to  set  vip  the 
links  for  the  new  policies.  The  Addressograph  Company  set  up  the 
original  entries,  and  sent  the  links  in  the  form  of  chains,  and  one  was 
then  in  a  position  to  print  off  perhaps  a  whole  month's  receipts  and 
notices  in  a  couple  of  hours'  time.  He  came  to  the  meeting  more 
particularly  to  see  whether  there  were  any  other  members  who  had 
had  any  experience  of  the  machine,  and  if  he  could  obtain  any  hints. 
He  was  extremely  obliged  for  the  suggestion  made  in  regard  to  the 
printing  of  the  agents'  account  forms  ;  that  was  quite  a  new  idea  to 
him.  He  had  not  used  the  machine  in  that  form,  at  present  writing 
all  the  account  forms  by  hand ;  but  the  idea  was  an  extremely  good 
one,  which  he  thought  might  be  taken  advantage  of. 
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Mr.  J.  HowAKD  Bakxes  thanked  the  author  for  the  immense 
amount  of  pains  he  had  taken  in  placing  lief  ore  the  members  some  of 
the  modern  improvements  invented  for  the  preparation  of  renewal 
notices  and  receipts.  The  speaker  would  like  to  know  whether  the 
type  in  the  machine  was  easily  kept  clean  throughout  the  yea:-,  or 
whether  it  required  special  cleansing.  He  presumed  special 
arrangements  for  storage  were  necessary.  There  was  one  point, 
however,  which  presented  itself  to  his  mind,  quite  apart  from 
the  machine,  namely,  a  remark  the  author  made  on  page  622 
with  regard  to  instalment  premiums.  The  author  had  found  it 
necessary  in  his  paper  to  provide  sepai*ate  forms  where  half- 
vearlv  or  quarterly  payments  were  regarded  as  instalments 
instead  of  premiums,  because,  he  said  "  all  those  instalments  falling 
due  beyond  the  financial  year  are  properly  included  in  the  premium 
income  for  the  year."  He  did  not  know  Avhether  there  had  been  any 
recent  expression  of  opinion  at  the  Institute  upon  the  point,  but  it 
seemed  to  him  that  the  premium  instalments  falling  due  beyond  the 
year  should  not  be  included  in  the  premium  income  of  the  year.  It 
was,  of  course,  a  temptation  to  bring  a  full  year's  premium  income 
under  new  business  into  the  revenue  account,  but  the  author's 
dirticulties  with  instalment  premiums  would  apparently  be  got  over  if 
with  a  new  premium  of  say  £10,  by  four  quarterly  instalments  of 
£2.  10s.  each,  only  one,  two  or  three  of  which  were  due  to  be  paid  in 
the  first  financial  year,  only  £2.  10s.,  £5,  or  £7.  10s.,  were  brought 
into  the  revenue  account.  The  practical  difficulty  in  the  way  of 
treating  instalments  due  beyond  the  year  as  belonging  to  the  revenue 
of  the  year  was,  that  if  once  done  it  would  be  increasingly  hard  to 
make  a  change,  while  the  continuance  of  the  practice  meant  a  vast 
amount  of  labour,  an  enormously  inflated  amount  of  premiums 
outstanding  at  the  end  of  the  year  in  the  balance  sheet,  and,  most 
important  of  all,  it  seemed  to  him,  that  they  were  bringing  in  as  one 
of  the  assets,  debts  which,  in  the  case  of  new  policies,  were  unsecured 
if  the  policy  lapsed,  and  which  could  not  always  be  attached  for  the 
premium  account  when  the  policy  had  a  surrender-value.  He 
ventured  to  suggest  that  the  proper  way  of  treating  the  instalments 
was  to  treat  them  only  as  assets  in  the  event  of  a  claim  arising,  or 
possibly  when  a  surrender  had  to  be  calculated,  and  that  they  ought  to 
include  in  the  revenue  account  only  premiums  that  fell  due  in  the  year. 
Mr.  A.  E.  MoLYXEUX  thought  that,  while  the  whole  of  the 
members  were  indebted  to  the  author  for  his  paper,  the  younger 
members  of  the  Institute  were  particularly  under  obligation  to  him. 
Many  of  them  were  in  large  life  assurance  otfices  where  the  work  was 
very  much  sub-divided,  and,  while  naturally  anxious  to  learn  the 
details  of  their  business,  they  often  found  it  difiicult,  and  sometimes 
impossible,  to  get  any  practical  acquaintance  with  the  work  of  other 
departments  than  fheir  own.  The  present  paper,  and  that  of 
Mr.  Smith  Nicol  in  1S97,  were  specially  helpful,  in  that  they  not 
merely  gave  a  verbal  description  of  the  vai-ious  books,  but  also  furnished 
actual  specimen  pages  with  a  complete  copy  of  the  headings  of  the 
various  columns.  The  author  went  further  still,  and  gave  specimen 
figures  illustrating  the  posting  from  one  book  to  another,  and  the 
reconcilements   which   had   to   be   made   of   the   sums   assm-ed   and 
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premiums  in  successive  years.  He  thought  the  author  ■was  mistaken 
in  saying  that  the  subject  had  never  teen  directly  submitted  to  the 
Institute  of  Actuaries,  because  he  found  in  J. I. A.,  ii,  199,  a 
memorandum  by  the  late  Mr.  Porter  on  book-keeping  by  double 
entry,  in  which  he  mentioned  that  he  had  seen  the  notes  of  a  lecture 
by  ;Mr.  Jellicoe  on  the  "  Principles  and  Philosophy  of  Account 
Keeping",  which  was  read  before  the  Institute  of  Actuaries.  The 
date  of  the  lecture  was  not  given,  and  the  lecture  itself  did  not  seem 
to  have  found  its  way  into  the  JonrnoJ,  but  it  appeared  to  have  been 
read  before  the  Institute.  Mr.  Porter  showed  that,  among  other 
things,  Mr.  Jellicce  dealt  with  the  subject  of  life  assurance 
companies'  accounts.  The  date  of  the  lecture  would  be  somewhere 
about  1850.  He  had  thought  it  might  be  of  use  to  some  of  the 
younger  members  if  he  compiled  a  list  of  the  references  which 
comprised  the  literature  of  life  assurance  book-keeping  so  far  as  he 
had  been  able  to  trace  it.  The  references  that  he  had  found  were 
thirteen  in  number,  as  follows  : — 

(1.)  J.I. A.,  ii,  199.  Mr.  H.  W.  Porter  refers  to  a  Lecture 
by  Mr.  C.  Jellicoe,  on  the  "  Principles  and  Philosophy  of 
Account-Keeping",  read  before  the  Institute  (Lecture  not 
in  .7./.^.). 

(2.)  J.I. A.,  xxix,  481.  Mr.  George  King's  Paper  on  the  Life 
Assurance  Companies  Acts,  1S70-1S72. 

(8.)  J  J. A.,  XXX,  493.  :\Ir.  T.  J.  Searle's  Paper  on  the 
"  Progress  of  Profit  in  a  Life  Assurance  Fund." 

(4.)  J.I.A.,    xxxii,  393.       ^Fr.  J.  Chatham's   :Messenger   Prize 

Essay. 
(5.)  J.I. A.,    xxxiv,    34G.       Mr.    W.    Pt.    Dovey's    Presidential 

Address  to  the  Actuarial   Society  of   New  South  Wales, 

ls98. 
(G.)   Transactions    of   tlie    Actuarial    Society    of   Eilinhurgh, 

vol.  iv,  No.  G.      Mr.  W.  Smith  Nicol's  Paper  on  "  Forms 

of  Life  Office  Books." 

(7.)  The  same  Transactions,  vol.  iv,  No.  7.  Mr.  A.  J).  L. 
Tvirnbull's  Paper,  "Some  suggestions  in  regard  to  Life 
Office  Accounting." 

(s.)  Transactions  of  the  Facalti/  of  Actuaries,  vol.  i,  No.  7. 
Mr.  J.  J.  McLauchlan's  Paper,  as  revised,  1902  ;  the 
Paper  was  first  read  before  the  Actuarial  Society  of 
Edinburgh,  188G. 

(9.)  Dr.  Sprague's  book,  "Life  Insurance  Accounts  ",  1874. 

(10.)  TJie  Incorporated  Accountants'  Journal,  vol.  i,  1889-90. 
Mr.  T.  E.  Young's  Lecture,  delivered  in  1889,  before  the 
Society  of  Accountants  and  Auditors,  "  The  Finance  of  Life 
Assurance  in  its  relation  to  the  Avork  of  Accountants  and 
Auditors." 

(11.)  Transactions  of  the  Chartered  Accountants'  Students' 
Society  of  London,  1887,  Mr.  Lowes  Dickinson's  Paper  on 
Assurance  Accounts. 
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(12.)  The  same  Transactions,  1802.     Mr.  John  Gane's  Paper  on 

Life  Assurance  Accounts. 
(13.)  Book  (recently  published)  by  Mr.  T.  E.  Young  and  Mr.  B. 

^Masters,  "  Insurance  Office  Organization,  Management,  and 

Accounts." 
The  papers  were  not  exclusively  concerned  with  the  subject  of 
life  assurance  book-keeping,  but  they  all  more  or  less  touched  on  it, 
some  of  them  exclusively,  and  some  of  them  only  by  the  way,  in 
dealing  with  other  subjects.  As  Mr.  Chatham  remarked  in  his  essay, 
"  The  systems  in  vogue  in  different  offices  were  so  varied  that  no 
general  rule  could  be  laid  down."  As  an  instance  of  that,  he  might 
mention  that  in  his  own  office  there  was  no  such  thing  as  the 
•'interim  receipt  ",  which  the  author,  and  also  Mr.  MeLauchlan,  made 
the  very  foundation  of  their  system.  When  a  proposal  came  to  the 
office  through  an  agent  and  was  accepted,  there  was  no  question  of 
an  interim  receipt  at  all  ;  the  agent  was  sent  an  acceptance  letter, 
which  quoted  the  amount  of  premium  to  be  paid  ;  and  if  the  agent 
advised  the  office  that  the  premium  had  been  paid  to  him,  then  he 
was  sent  a  receipt,  and  the  agent's  account  was  debited,  the  receipt 
giving  cover  until  the  actual  policy  was  sent.  He  noticed  that  in 
the  discussion  at  the  Faculty  on  Mr.  McLauchlan's  paper,  Mr.  John 
Lamb  advocated  making  the  Policy  IJegister  rather  than  the  interim 
receipt  the  starting  point  in  the  system  of  book-keeping,  and 
Mr.  Young  in  his  lecture  referred  to  the  Pegister  of  Policies  as  "The 
basis  of  the  operations  and  liabilities  of  a  company  ",  so  that  he 
probably  agreed  also.  On  page  623  a  specimen  of  the  sheet  attached 
to  the  proposal  papers  was  given.  He  did  not  know  whether  that  was 
intended  to  be  a  complete  statement  of  the  figures,  but  it  occurred  to 
him  that  perhaps  it  might  be  worth  while  to  have  a  proposal  number 
as  well  as  a  policy  number,  to  identify  the  cases  that  were  declined  or 
not  taken  up,  or  for  any  other  reason  not  carried  through.  It  was  a 
good  thing  to  have  a  number  to  identify  them  b}',  as  well  as  those 
where  policies  were  issued.  On  the  same  page  he  noticed  that  the 
author  said  that  in  the  office  referred  to  "  All  correspondence  was 
put  up  with  the  proposal  papers."  He  did  not  know  whether  that 
included  letters  asking  for  surrender-values,  or  applying  for  loans. 
Mr.  Chatham  rephed  in  the  affirmative. 

Mr.  MoLYXEUx  thought  that  in  some  offices  some  of  the  papers 
would  get  rather  bulky  before  much  time  had  elapsed.  On  pages 
030  and  631  a  specimen  Pegister  of  Policies  was  given,  in  which  there 
was  a  column.  No.  20,  for  alterations  and  deductions.  It  sometimes 
happened  that  four  or  five  alterations  might  occur  in  the  history  of 
one  individual  policy.  It  was  not  every  company  which  insisted  on 
proof  of  age  being  furnished  before  the  policy  was  issued,  so  that  an 
alteration  might  occur  from  a  diiference  of  age ;  then  the  assured 
might  want  to  alter  his  policy  from  whole  life  to  endowment  assurance; 
or  the  premiums  might  be  commuted;  so  that  it  seemed  to  him  there 
ought  to  be  a  large  space  left  in  the  column  for  each  policy.  On 
page  633  the  author  spoke  of  the  use  of  the  Agency  Penewal  Premium 
Book  as  being  "the  best  way  of  keeping  a  permanent  record  in  book 
form  of  the  monthly  debits'^  to  agents  "  ;  and  then  he  added,  that  to 
meet  the  case  of  changes  in  agencies  thev  could  use  "  recently  devised 
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books,  under  which  leaves  can  be  inserted  or  removed  at  pleasure." 
If  these  were  b<x)ks  of  account,  he  ventured  to  surest  it  was  rather 
a  dangerous  thing  to  use  a  bo<:>k  whose  leaves  could  be  removed  at 
pleasure.  Did  not  the  fact  of  the  leaves  being  capable  of  removal  at 
pleasure  prevent  one  calling  it  a  '-permanent  record"  ?  because  if  an 
agent  ceased  to  act,  and  the  whole  of  the  leaves  relating  to  the 
agency  were  removed,  it  could  hardlj  be  called  a  permanent  record. 
With  regard  to  the  new  "  links  "  system,  he  was  old-&shioned  enough 
to  prefer  receipts  and  notices  of  premium  on  which  some  human 
hand-writing  appeared.  The  links  were  very  clever,  but  thev  were 
not  human.  It  seemed  to  him  that  when  a  man  had  once  paid  his 
premium  it  did  not  so  much  matter  what  receipt  was  sent  him,  but 
with  a  premium  notice  it  was  very  likely  to  happen  that  if  a  man 
saw  it  in  print  he  would  say,  "  This  is  only  printed  matter  ",  and 
throw  it  aside.  On  the  last  page  of  the  paper  the  author  said,  "  There 
is  the  further  advantage  that  no  comparison  is  required  either  for  the 
receipts  or  the  notices,  as  the  particulars  in  both  cases  must  be 
accurate,  assuming  them  to  be  correct  at  the  outset.''  If  by  any 
chance  an  error  occurred  at  the  outset,  the  mere  fact  of  the  machine 
not  being  human  prevented  the  error  being  put  right.  A  clerk  in  the 
office  might  be  wrong  this  time  and  right  next  time,  but  the  "link", 
if  once  wrong,  would  be  always  wrong,  unless  the  assured  found  out 
the  mistake. 

The  PEEsronyr  asked  the  members  to  pass  a  cordial  vote  of 
thanks  to  Mr.  Chatham  for  his  paper.  He  thought  the  paper  very 
valuable,  containing  as  it  did  a  number  of  ingenious  devices  and 
useful  hints. 

Mr.  CHATHAii,  in  reply,  thanked  the  members  very  much  for  the 
kind  manner  in  which  the  paper  had  been  received.  With  regard  to 
the  remarks  made  by  the  various  speakers,  3Ir.  Searle  had  referred  to 
a  Eenewal  Premium  Book  which  was  arranged  in  numerical  order. 
He  was  not  aware  of  any  office  in  which  there  was  a  Eenewal  Premium 
Book  in  numerical  order,  without  being  divided  according  to  months. 
The  proposed  system  was  simply  a  further  development  of  that  book, 
into  agencies,  which  enabled  them  to  debit  the  agents  at  once,  instead 
of  writing  out  debit  notes.  Although  he  thought  it  was  original 
at  the  time  he  introduced  it  some  years  ago,  he  beUeved  several 
offices  had  adopted  it.  He  noticed,  for  instance,  that  Messrs. 
T.  E.  Young  and  E.  Masters  in  their  book  "Insurance  Office 
Organization,  Muanagement,  and  Ac-counts  ",  published  two  or  three 
days  ago,  gave  the  same  kind  of  form  for  their  Eenewal  Premium 
B<x>k.  With  regard  to  debit  and  credit  books,  he  resolved  to 
dispense,  if  possible,  with  technical  language,  and  put  the  names  in  a 
plain  simple  fashion,  so  that  a  clerk  could  write  up  the  books  and 
understand  what  he  was  doing.  He  thought  Mr.  Searle  would  find 
on  examination  that  the  forms  given  practically  served  the  purpose 
he  aimed  at,  but  were  simpler.  With  regard  to  the  permanent 
record  to  which  he  referred,  it  applied  only  to  the  addressograph,  as 
would  be  found  in  the  appendix  relating  specially  to  that  machine. 
The  receipts  were  not  intended  to  be  written  up  in  another  book  in  a 
permanent  form.  One  could  run  off  so  very  quickly  on  the  machine 
the  particulars  of  the  premiums  falling  due,  that  it  was  p>ractieally  no 
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extra  work  at  all  to  get  a  permanent  record.  In  that  event  it  would 
really  supersede  the  Agency  Renewal  Premium  Book,  of  which  it  was 
practically  a  duplicate.  He  was  wondering,  when  Mr.  Searle 
ohjected  to  the  manager's  signature  heing  lithographed  on  the 
receipts  and  that  the  accountants  should  sign  them,  if  he 
(Mr.  Searle)  had  ever  signed  receipts  himself.  He  (Mr.  Chatham) 
had  had  that  misfortune  a  number  of  years  ago,  and  it  was  such  a 
laborious  work,  and  took  up  so  many  hours'  time,  that  he  strongly 
advocated  the  change  to  the  lithographed  signature,  in  order  that  the 
work  might  be  done  quicker.  The  forms  were  of  course  countersigned 
by  the  agents  on  the  actual  receipt  of  the  money.  Mr.  Anderson 
referred  to  having  adopted  the  same  system  of  printing  the  renewal 
premium  receipts  and  notices,  and  said  he  had  put  the  address  of  the 
policyholder  alongside.  That  prevented  one  from  doing  the  agents' 
accounts,  because  he  did  not  think  they  could  be  well  done  with  the 
address  appearing.  He  therefore  resolved  to  have  the  address 
separate,  but  to  have  the  two,  though  on  separate  chains,  hanging 
together,  so  that  any  change  upon  the  one  could  quickly  be  made 
upon  the  other.  Mr.  Barnes  asked  whether  the  type  kept  clean.  It 
did  ;  (inly  a  very  small  amount  of  ink  was  taken  off  upon  the  india- 
rubber  ty]3e,  and  any  left  after  printing  quickly  evaporated.  There 
was  no  difficulty  in  that  connection.  It  might  be  of  interest  to  the 
members  to  know  that  the  machines  had  been  at  work  in  the  office 
of  a  very  large  publishing  firm  in  London  for  several  years.  They 
were  used  every  morning  for  the  addressing  of  wrappers,  and  no 
difficulty  had  been  experienced.  With  regard  to  the  premium 
instalments  included  in  the  year,  he  thought  it  was  quite  legitimate 
to  take  the  instalments  due  beyond  the  year  into  account,  because  a 
contract  had  been  made,  and  the  company  was  entitled  to  deduct  the 
premium  in  the  event  of  death  taking  place.  Mr.  Molyneux  referred 
to  a  memorandum  having  been  submitted  to  the  Institute  so  far  back 
as  vol.  ii,  in  which  there  was  a  reference  to  a  lecture  on  accounts. 
He  thought  that  lecture  referred  more  t<^  the  philosophy  of  the 
subject;  he  had  gone  in  for  the  practical  rather  than  the  philo- 
sophical side  of  the  question.  AVith  regard  to  the  interim  receipt, 
Mr.  ]\[olyneux  sent  out  the  acceptance  notice  first,  and  then,  when  the 
money  was  paid,  he  sent  the  receipt.  He  thought  that  was 
practically  equivalent  to  his  interim  receipt,  but  he  thought  his 
system  was  rather  better,  because  the  receipt  was  waiting  for  the 
money,  and  it  was  always  convenient  to  hand  it  over  when  the 
proposer  paid.  The  proposal  papers  were  kept  aceoixling  to  the 
policy  number,  and  there  was  a  separate  series  of  numbers  for 
declined  proposals.  He  had  had  experience  of  both  methods  of 
keeping  correspondence — of  keeping  it  with  the  proposal  papers  and 
of  not  so  keeping  it,  and  he  had  no  hesitation  in  saying  that  the 
method  of  keeping  the  correspondence  with  the  proposal  papers  was 
much  the  better  plan.  In  his  company,  all  the  correspondence, 
whether  it  was  about  an  assignment,  or  a  loan,  or  a  sm-render- 
value,  was  put  with  the  proposal  papers.  In  a  very  few  ^  cases 
the  correspondence  was  somewhat  bulky,  but  in  the  vast  majority  no 
difficulty  was  experienced.  Practically  the  same  thing  applied  with 
regard  to  alterations  and  deductions  in  the  register  of  poUcies  ;  in  very 
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few  eases  were  there  a  large  number  of  alterations  and  deductions. 
The  system  of  books  to  which  he  referred  when  he  said  that  the  leaves 
could  be  removed  at  pleasure,  was  that  known  as  the  Dade  sj-stem, 
but  wlien  he  said  the  leaves  could  be  removed  at  pleasure  he  did  not 
mean  that  they  could  be  taken  out  or  put  in  just  as  one  pleased  ;  they 
were  under  lock  and  key,  and  the  book  must  be  unlocked  before  a 
single  leaf  could  be  taken  out.  The  abstracted  leaves  could  also  be 
put  under  lock  and  key,  and  that  constituted  a  permanent  record. 
Mr.  Molyneux  referred  to  an  error  made  at  the  outset  being 
perpetuated,  but  that  was  not  possible,  because  the  links  were  summed 
as  they  were  set  up  from  the  register,  and  must  agree  with  the 
register,  there  being  a  perfect  check  upon  every  step  in  the  process. 
Before  a  link  was  removed  and  any  change  made,  an  impression  was 
taken,  and  then  after  the  change  was  made  another  impression  was 
taken.  The  ditierence  between  the  additions  of  the  changes,  and  the 
deductions,  added  to  the  amount  in  force  in  the  previous  year,  gave 
the  renewal  charge  for  the  month.  In  addition,  there  was  the  check 
by  means  of  valuation  books.  The  system  of  links  had  not  been  for 
long  in  operation,  only  about  a  year,  but  its  progress  had  been 
much  greater  than  he  anticipated.  One  office  in  London  had  already 
adopted  it,  he  understood  successfully.  An  office  in  Edinburgh  had 
also  adopted  it,  and  another  very  large  office  there  had  now  finally 
decided  to  so,  after  a  very  careful  examination  of  it.  So  far  as  he 
knew,  one  office  had  adopted  it  in  Xew  York,  and  another  in 
Melbourne,  so  that  it  had  spread  in  a  manner  he  had  never  anticipated. 
In  the  working  of  the  system,  he  had  been  greatly  aided  by  his 
friend  and  assistant,  Mr.  Alexander  Fraser,  a  Fellow  of  the  Institute, 
and  he  wished  to  acknowledge  his  indebtedness  to  that  gentleman  for 
the  help  he  had  given. 
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THE     INSTITUTE     OF     ACTUAKIES. 


EXAMINATIONS    OF    THE    INSTITUTE,    Apeil    1904. 


Examination  for  Admission  to  the  Class  of  Associate 

(Part  I). 

Examiner — Peof.  S.  L.  Loney,  M.A. 

Supervisors — Messes.  S.  G.  "Warxeh,  and  L.  F.  Hotil. 

First   Paper. 

A  Short  Collection  of  Actuarial  Tables  (containing  a  tahle  of  logarithms) 
will  be  supplied  for  use  in  answering  Question  8. 

1.  Without  using  logarithms,  multiply  4-38729  by  463-91 
correct  to  two  places  of  decimals,  and  divide  1  by  314159265  correct 
to  four  places  of  decimals.      [Contracted  methods  preferred.] 

2.  A  man  bought  40  horses  at  £30  each  ;  he  sold  a  certain 
number  at  a  profit  of  20  per-cent,  and  the  rest  at  eleven-twelfths 
of  the  first  selling  price.  If  his  total  profit  is  £165,  find  how  many 
liorses  he  sold  at  a  profit  of  20  per-cent. 

3.  Solve  the  equations — 

...     ax  +  ii/  =  b^,  ) 

(ii)   lGx(.v+l)(.v  +  2)(a;  +  S)  +  l5  =  0. 

4.  Find  the  condition  that  one  of  the  roots  of  the  quadratic 
equation  a.v--\-2hx  +  c  =  0  may  be  double  the  other. 

Find  the  quadratic  equation  such  that  the  sum  of  its  roots  is  11, 
and  the  square  of  the  difference  of  its  roots  is  17. 

5.  If  the  fractions   -,       ,  —  are  all  equal,  prove  that  each  of 

'>l       u-i      O3 

them  is  equal  to 

where  p,  q,  r,  n  are  any  numbers  whatever. 
H  (I  :  b  :  :  c  :  d,  prove  that 

<ib^ — c^d        b^ 


b'-c^—c^d      ad 


=  ::t.  +  1- 
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G.  Find  n  from  the  equation  „P.i=  ~  x„C6. 

There  are  ten  candidates  for  three  A'acancies  on  a  committee ; 
but  one  candidate  A  will  only  serve  if  B  is  elected,  and  another 
candidate  C  will  not  serve  if  B  is  elected.  In  how  many  ways  may 
the  three  vacancies  be  filled  ? 

7.  Establish  the  truth  of  the  binomial  expansion  for  (x-\-ay^  in 
the  case  when  n  is  a  positive  integer. 

Find    in    its    simplest    form    the     (r  +  l)th    term    in    the 

9 

expansion  of  {1—px)  />. 

8.  Explain  why,  in  an  ordinary  table  of  logarithms  to  base  10, 
only  the  decimal  parts  of  the  logarithms  ai'e  given. 

What  is  the  least  integral  value  of  .r  for  which  (1'05)-^  >  100  ? 

0.  Sum  the  following  series  : 

(i)    1. 2. 4  +  2. 3. 5  +  3. 4. G+  .  .  .  to  «  terms  ; 

(n)   l  +  4.r  +  18a:-+86^+  .  .  .  to  w  terms, and, when  possible, 
to  infinity, 

10.  Explain  what  is  meant  by  the  words  Chance  and  Probability, 
and  show  how  the  latter  is  measured. 

n  persons  are  sitting  at  a  round  table,  and  from  them  three 
are  selected  at  random  ;  show  that  the  chance  no  two  of  those  .selected 
are  sitting  next  one  another  is 


{n-l){n-2) 

11.  A  heap  of  playing  cards  contains  G  hearts,  5  spades,  and 
4  clubs.  A  card  is  chosen  at  random  9  times  in  succession,  and  is 
not  replaced.     Find  the  chance 

j  (i)    that  there  are  no  hearts  left,  and 

(ii)  only  hearts  are  left. 

12.  Show  that,  with  a  certain  reservation,  the  operators  E  and  A 
j  satisfy  the  ordinar}'  fundamental  laws  for  algebraic  quantities,  and 
'     hence  that  they  can  be  combined  with  one  another  as  if  they  were 

symbols  of  quantity. 


Prove  that 


\2 

3  A  2 
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Second  Pctpcr. 

A  Short  Collection  of  Actuarial  Tables  (containing  a  tahle  of  logarithms ) 
tvill  be  supplied  for  use  in  answering  Question  19. 

13.  A  man  invests  half  his  money  in  2|  per-cent  Consols  afc  90|, 
one-third  in  a  4:\  per-cent  Debenture  at  104|,  and  the  remainder  in  a 
Gas  Stock  paying  6  per-cent  at  120.  Neglecting  brokerage,  find  to 
the  nearest  shilling  the  average  interest  he  gets  on  his  money. 

1  3  .  .      . 

14    Express +  -r as   a   single   fraction   in    its 

x^ — ox-\-b      x^—x — 2 

lowest  terms. 

9 

Extract  the  square  root  of  4ix'^—4<x^-\-.v^-\-12x—Q-\ — ^ 

15.  If   .r=:3—  v^S,    express    in    its    simplest  form    the   fraction 
;r2— 2a;-3 

2c^Zx—V 

If  .r=5  Avhen  y  =  8,  and  ^^=10  when  y^l,  and  the  relation 
between  x  and  y  is  .r"v/=C,  find  the  values  of  n  and  C. 

16.  Insert  two  arithmetic  means  between  two  quantities  x  and  v, 
and  prove  that  their  product  is  greater  than  xy. 

17.  Find  the  number  of  combinations  of  n  things,  taken  r  at  a 
time,  without  assuming  the  formula  for  permutations. 

As  r  increases  from  1  to  n,  show  that  «Cr  increases  up  to  a 
certain  value  and  then  diminishes  ;  and,  when  n  is  odd,  find  what 
value  of  r  makes  «C,-  a  maximum. 

18.  When  n  is  a  positive  integer,  find  the  sum  of  the  coefficients 
in  the  expansion  of  (l  +  .r)'*. 

When  X  is  a  small  fraction,  show  that 


*/l  +  r  T       X-      3r^ 

19.  Making  use  of  the  logarithmic  tables,  find  the  value  of 
(1)   (3-07) -1'^^^; 

V5^5^(G-432)I1t 


(2)    r^^5-55^(6-432)3-1i^ 


20.  Obtain  the  expansion  of  loge(l  +  .r)  in  a  series  of  powers  of  .r, 
when  x<l. 

What  is  the  corresponding  exjiansion  when  x>l  ? 
Find  the  sum  to  infinity  of  the  series 
x'^         x^         x^ 
[72  "  273  "^  3.4  ~  •  •  •' 
where  x<\. 
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21.  Prove    that  the  product    of   any    r   consecutive    integers    is 
divisible  without  remainder  by  r. 

If  n  be  any  integer,  prove  that  h'^ — n  is  divi-sible  by  2,730. 

22.  Explain  what  is  meant  by  Inverse  Probability. 

A  bag  contains  six  balls,  each  of  which  is  known  to  be  red  or 
white,  either  colour  being  equally  likely.  Two  balls  are  then  drawn 
and  found  to  be  one  red  and  the  other  white  ;  these  are  then  replaced 

7 
and  two  others  drawn.   Show  that  the  chance  they  are  both  white  is       • 

23.  Show  that 

<^(0)+c^(l)+  .  ..+<^(;0 

=  («  +  l)^(0)+  ^^^^A^(0)+  ^^^3^^^A^^(0)+.  .  . 
Hence  find  the  sum  of  a  terms  of  the  series  whose  nth.  term  is  ?i'  +  3«. 

24.  If  ?/0)  '^i>  ■  •  •  ^'6  be  consecutive  terms  of  a  series,  prove  that 

13  3 

Supply  the  missing  term  in  the  following  table  : 
?^o=72,705  M4=67,919 

?<!=:  71,651  2/5=66,560 

«2=  70,458  «6=65,152 


Examination  fob  Admission  to  tue  Class  of  Associate 
(Part  II). 

Examiners — Messes.  T.  G.  Acklaxd,  H.  J.  Bakee,  A.  G.  Hemming, 
and  J.  Spencee. 

First  Paper. 

A    Short   Collection  of  Actuarial  Tables  loill  be  supplied  for  use   in 
r    ^  answering  Questions  1,  2,  and  8. 

f  ,    /       1.  Explain  how  a  table  of  values  of  the  function  log  ( ),  for 

^'rj  .  .  V    A-    y 

positive  and  negative  values  of  x,  affords  the  means  of  finding   the 
amounts  and  present  values  of  continuous  annuities  certain,  at   all 
,  '    rates  of  interest. 

Find  approximately  the  value  of  osoi  at  5"1  per-cent,  from  the 
5  per-cent  values  of  a-;^. 

2.  A  debenture  of  £100,  with  interest  at  5  per-cent  per  annum, 
payable  on  1  January  and  1  July,  and  redeemable  at  par  on  1  July 
1928,  is  bought  on  1  April  1904,  for  £112.  os.  Find  approximately 
the  rate  of  interest  realized  by  the  purchaser,  the  premium  being 
written  off  by  49  equal  half-yearly  instalments,  commencing 
1  July  1904.         "- 


1 
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3.  Deduce  the  probability  (i)  that  (y)  will  be  alive  t  years  after 
the  death  of  (x)  ;  (ii)  that  (//)  will  be  alive  at  the  end  of  the  ^th 
year  succeeding  the  year  in  which  (x)  shall  die. 

4.  Deduce  an  expression  for  the  amount  to  which  an  annuity-due 

will  accumulate  at  the  death  of  (.r)  : 
(i)  on  the  assumption  that  the  amount  payable  is  uniform, 

whenever  death  shall  happen  ; 
(ii)  on  the  assum]ition  that  at  deatli  the  accumulated  amount 

of  the  particular  annuity-  is  payable. 

5.  Define   the   expression  a,  ~,  -  ,  and  deduce  its  value  when 

i  (xn\Xym  y 

m>  =  < n . 

6.  Show  how  tables  of  the  function  ~ ,  where  the  numerator 

a.,. 

and  denominator  are  based  upon  different  tables  of  mortalit}^  at  the 
same  rate  of  interest,  can  be  employed  for  comparing  whole-life 
policy-values  at  different  ages  and  durations,  deduced  from  the  two 
mortality  tables. 

How  would  you  determine,  by  the  above  method,  whether 
15^20  is  greater  or  less  bv  the  O^^  Table  than  by  the  combined  H'^  and 
H'^'"  Tables? 

7.  Show  that,  if  n  <  f, 

P[.i]T  —  -P[.r]7r  =  ^[x]n\  ■  »i  Ma;J«l 
and  explain  the  result  verbally. 

8.  Find  the  annual  premium  (assuming  a  loading  of  10  per-cent 
of  the  office  premium,  and  a  constant  of  2s.  Gd.)  which  should  be 
charged  for  the  following  benefit  on  a  life  now  aged  30 : 

(i)  £200  to  be  payable,  should  the  assured  be  living  at  the 

end  of  20  years  ; 
(ii)   £100,  together  with  all  premiums  paid  (without  interest), 

to  be  payable  should  the  assured  die  during  the  term  of 

20  years. 

9.  How  would  you   proceed  to  construct  a  table  of  values   of 

AJ-y,  without  using  commutation  columns  ? 

10.  What  data  would  you  require  in  order  to  construct  a  table 
showing  the  mortality  experience  of  a  large  town  ? 

"Why  is  it  impossible  to  construct  a  true  mortahty  table  solely 
from  the  records  of  a  census,  or  from  an  enumeration  of  deaths  ? 

11.  Having  given  that  7j;=^s^^^'',  show  that /xj^,  may  be  written 
in  the  form  A-j-  Bc-^',  and  find  cologe^a-  in  terms  of  the  same  constants. 

12.  Establish  the  formula 

Aj;=/x.r«j,.  +  i  (f7j,._i  —  dx+ 1) 

What  does  this  become  when  interest  is  eliminated  ? 
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"  13.  Show  that  the  relation  between  the  value,  at  a  given  effective 
rate  of  interest,  of  an  annuity-certain  payable /»  times  a  year,  and  an 
annuity-certain  paj-able  yearly,  is  independent  of  «,  the  term  of  the 

annuity.     Deduce  an  expression  for  the  relation  when^j=  -  • 

1-1.  Find  the  present  value  of  an  annuity  of  the  rtli  order,  to 
yield  interest  at  the  rate  j  per  annum  on  the  whole  ca^^ital  for  the 
entire  term  of  the  annuity,  the  capital  to  be  replaced  by  means  of  a 
sinking  fund  accumulating  at  the  rate  i  per  annum. 

15.  Given  the  following  mortality  table,  deduce,  in  respect  of  a 
life  aged  82,  («)  the  expectation  of  life,  (h)  the  "  probable  lifetime  ", 
(e)  the  age  at  which  it  is  most  probable  that  he  will  die.  Find  also 
the  averaore  aare  at  death  of  the  186  lives  ajjed  95. 


X 

I. 

d^ 

.r 

h 

d. 

so 

15,530 

2,150 

92 

756 

263 

81 

13,380 

2,007 

93 

493 

183 

82 

11,373 

1,847 

94 

310 

124 

83 

9,526 

1,674 

95 

186 

79 

84 

7,852 

1,493 

96 

107 

49 

85 

6,359 

1,308 

97 

58 

28 

86 

5,051 

1,122 

98 

30 

15 

87 

3,929 

9J.3 

99 

15 

8 

88 

2,986 

773 

100 

7 

4 

89 

2,213 

617 

101 

3 

2 

90 

1,596 

480 

102 

1 

1 

91 

1,116 

360 

16.  In  connection  with  a  loan,  repayable  during  n  years  by  equal 
monthl}'  instalments  of  principal  and  interest,  an  Insurance 
Company  issues  to  the  borrower,  aged  .r,  a  policy  securing  the  balance 
of  principal  outstanding  at  his  death,  should  that  event  occur  during 
the  n  years.  Obtain  a  formula  for  the  net  single  premium  for  the 
assurance.  What  objection  is  there  to  the  quotation  of  a  uniform 
annual  premium  in  such  a  case  ? 

17.  Find  an  expression  for  the  office  annual  premium  for  a 
reversionary  annuity  to  {x)  after  the  death  of  (y),  the  premiums  to  be 
returnable  if  (.r)  die  before  (y),  the  loading  being  a  percentage  and 
a  constant. 


18.  Find  the  values  of   ^V^!'",   ^^    ^VJ,™'and 


1  V|j"'',  in  terms 


of  »V.,  and  P<»". 

19.  A  half-yearly  annuity  of  1  per  annum  is  to  be  paid  to  {x)  on 
his  attaining  age  50,  and  on  his  death,  either  before  or  after  that  age, 
is  to  become  immediately  payable  to  his  wife,  now  aged  y,  during  the 
remainder  of  her  life.  Find  the  annual  premium  for  this  benefit  ; 
and  also  for  a  similar  annuity  which,  however,  in  the  event  of  (.r) 
dying  before  age  50,  is  not  to  be  payable  until  (y)  attains  age  50. 
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20.  A  whole-life  policy  for  £1,000,  taken  out  n  years  ago,  on  a 
life  then  aged  .r,  is  entitled  to  reversionary  bonus  additions  of  £300. 
It  is  desired  to  apply  the  bonus  to  convert  the  policy  into  an 
endowment  assurance.  Show  how  to  find  the  age  at  which  the 
endowment  assurance  will  mature. 

21.  Having  computed  tables  of  log  J).v  and  log  Ca-,  for  all  ages,  at 
two  different  rates  of  interest,  how  would  you  verify  the  accuracy 
of  the  results ;  and  given  values  of  M.r  and  N.i-  for  all  ages,  at  a  single 
rate  of  interest,  how  would  you  verify  their  accuracy  ? 

22.  Given  ^2(.i-j»  the  number  entering  at  age  a:;  e[x]+r,  the 
nvuuber  existing,  after  exactly  r  years'  duration;  and  ^[x]+r,  the 
number  of  deaths  having  a  curtate  duration  of  r  years ;  for  all 
values  of  ;• ;  and  assuming  that  there  are  no  withdrawals  included  in 
the  experience  ; — deduce  a  formula  for  the  number  exposed  to  risls 
at  age  [.r]  +  f. 


23.  Show  that 


If 


and  give  a  verbal  explanation  of  the  formula. 

24.  Deduce,   by   means  of  Finite  Differences,   the    value  of  the 
complete  expectation  of  two  joint  lives  (a*)  and  (y). 


Examination  foe  Admission  to  the  Class  of  Fellow 
(Part  III). 

I!xami>iers—'M}^ssus.  A.  D.  Besant,  B.A.,  H.  Foot,  B.A.,  E.  Todhcnter,  M.A., 
and  J.  D.  Watson. 

First  Paper. 

1.  Explain  tlie  nature  of  a  life  table.  Show  generally  that 
such  a  table  may  be  obtained  from  (a)  population  statistics,  {b)  the 
records  of  a  special  class  such  as  the  peerage,  (c)  the  experience 
of  life  offices,  pointing  out  the  essential  diff'erences  of  procedure 
entailed  by  the  different  characteristics  of  the  three  classes  of  data. 

2.  State  fully  the  methods  you  would  adopt  to  extract  the 
mortality  experience  of  an  old-established  life  office.  Having 
regard  to  tlie  various  practical  uses  to  which  such  an  experience 
could  be  put,  discuss  the  relative  advantages  of  dividing  the  data 
into  two  or  more  sections,  either  as  regards  date  of  entry  or 
otherwise. 

3.  Explain  clearl}^  what  is  meant  by   a    "  select    life    table." 

Write  down  the  expressions  that  have  been  given  for  the 
number  of  select  lives  and  the  number  of  impaired  lives  among  the 
survivors  after  t  years  of  J^,^^  persons,  and  state  with  reasons  whether 
you  consider  them  accurate. 
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4.  Draw  up  a  complete  memorandum  of  instructions  for  the 
classification  of  whole-life  with-profit  policies  (subject  to  premiums 
payable  throughout  life)  for  the  purposes  of  a  net  premium 
valuation,  and  state  how  the  valuation  ages  would  be  determined 
and  what  valuation  functions  you  would  use. 

5.  An  old-established  office  which  formerly  valued  its  liabilities 
by  the  combined  H^'  and  H^'  '*  Tables  at  2\  per-cent  interest  with 
special  reserves  to  increase  the  loading  on  the  profit  and 
non-profit  policies  now  desires  to  adopt  the  new  British  Offices 
Experience.  Discuss  the  general  question  of  the  most  suitable 
table  or  tables  which  might  be  adopted  and  the  probable  effect  upon 
the  reserves. 

6.  Give  a  short  account  of  the  methods  by  which  endowment 
assurances  may  be  valued  when  grouped  according  to  (r?)  the  year  of 
maturing,  (h)  the  year  of  birth. 

Discuss  the  practicability  of  applying  these  methods  of 
group  valuation  to  double  endo\vment  assurances. 

7.  What  are  the  relative  advantages  of  meeting  the  extra  risk 
in  the  case  of  an  under-average  life  (Ij  by  charging  the  premium  as 
on  a  normal  life  of  a  higher  age,  and  (2 J  by  way  of  a  fixed  uniform 
debt  on  the  policy  for  a  limited  period  ?  Assuming  the  former  to  be  a 
company's  usual  practice,  how  would  vou  determine  the  equivalent 
debt  ? 

8.  Explain  the  considerations  which  would  guide  you  in  forming 
tables  of  non-profit  rates.  Would  your  ^-iew  as  to  the  basis  to  be 
adopted  be  influenced  by  the  circumstances  of  the  particular 
company  for  which  the  rates  were  required  ?  Consider,  for  example, 
the  case  of  a  company  which  had  during  a  long  period  experienced  a 
very  favourable  mortality,  maintained  a  high  rate  of  bonus  on  its 
participating  policies,  and  concurrently  strengthened  its  reserves. 

9.  On  what  basis  would  you  calculate  rates  for  immediate 
annuities  ?      State  your  reasons  and  give  the  formula  employed. 

Give  the  formula,  with  necessaiy  explanations,  for  fixing 
the  prices  of  annuities  subject  to  the  condition  that  if  the  annuitant 
die  within  the  first  n  years  after  purchase  a  proportion  of  the 
purchase  money  shall  be  returned. 

10.  An  old-established  firm,  which  has  for  many  yeai-s  employed 
a  staff  of  about  500  men,  desires  you  to  advise  what  annual  sum, 
measured  as  a  percentage  of  the  salaries  payable  to  future  employees, 
it  would  have  to  set  aside  to  accumulate  a  fund  to  provide  (<?)  to 
those  of  them  who  remain  in  the  service  at  age  65  a  pension  from 
that  age  of  as  many  sixtieths  of  their  last  year's  salary  as  there  have 
been  years  of  service,  and  (i)  in  respect  of  those  who,  after  having 
been  employed  at  least  10  years,  die  in  the  service,  a  payment  equal 
to  their  current  annual  salary.  For  what  information  would  you  ask 
the  firm,  and  how  would  you  proceed  to  ascertain  the  required 
percentage  ? 
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11.  On  what  principles  would  you  determine  the  surrender-value 
to  be  allowed  for  a  double  endowment  assurance  polic}-  ? 

12.  A,  who  is  assurable  at  the  ordinary  rate  for  his  age,  is 
entitled  contingently  on  his  surviving  his  mother,  aged  50,  and 
to  her  having  no  further  issue,  to  a  one-third  share  in  trust  funds, 
at  present  invested  as  follows  : — 

(r/)   Various  leasehold  properties  with  unexpired  terms  of 

from  30   to  40  years,    at  present  producing  about 

£300  per  annum  net. 
(i)   £l,2U0  Consols;  £1,500  Western  Australia  4  per-cent 

Inscribed  Stock,  1934;  £200  Great  Indian  Peninsula 

Railway  B  Annuity. 

State  how  you  wo\ild  estimate  the  present  market  value  of  his 
share,  indicating  any  points  upon  which  you  would  ask  for  further 
information. 

Second  Pajyer. 

13.  What  is  the  theoretical  basis  of  the  "  Final  Series  "  melhod, 
and  how  would  you  apply  the  method  if  you  wished  to  use  it  in  the 
construction  of  a  mortality  table  ?  Whv  was  it  used  in  the  case  of 
the  American  (30  Offices/  Table  ? 

14.  Specify  the  several  methods  employed  in  the  graduation 
of  the  British  Offices  Life  Tables  (without  discussing  the  reasons  for 
their  adoption  or  the  processes  used  in  their  application),  and  state 
in  ^vhieh  cases  the  law  of  uniform  seniority  obtains. 

Investigate  the  question  whether  a  joint-life  annuity-value 
could  be  calcuh^ted  from  the  0-^'^  Table  as  from  the  0'^'''  by 
substitution  of  a  single  life  and  alteration  of  the  rate  of  interest. 

15.  Describe  a  method  of  obtaining  a  graduated  mortality  table 
from  a  limited  experience  by  reference  to  a  standard  table,  and 
mention  any  incidental  advantages  of  the  method. 

16.  What  are  the  main  sources  from  which  the  surplus  of 
a  life  office  is  derived  ?  By  what  methods  would  you  ascertain 
in  practice  how  much  of  the  surplus  was  derived  from  each  source  ? 

17.  Prove  that  the  expected  death  strain  under  a  whole-life 
policy,  subject  to  an  annual  premium  payable  throughout  life, 
increases  with  the  duration  of  the  assurance,  if  at  all  ages  on  the 
basis  of  the  valuation  mortality  table  and  rat€  of  interest  A^fl 
is  algebraically   >  iXa. 

IS.  Mention  the  principal  systems  at  present  in  use  for  the 
distribution  of  the  surplus  of  a  life  assurance  company  among 
the  particijiating  }X)licyholders. 

State,  with  reasons,  which  system  you  would  consider  the 
most  suitable  for  adoption  by  a  new  company. 
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19.  Compare  the  incidence  on  policies  of  different  durations, 
under  the  various  principal  methods  of  distribution,  of  a  reduction 
in  the  divisible  surplus  of  an  old-established  company,  owing  to  the 
depreciation  of  recently  purchased  Stock  Exchange  securities  below 
cost,  and  state  which  method  appears  to  you  to  apportion  a  loss 
of  this  nature  most  equitably. 

20.  A  company  distributes  its  surplus  quinquennially  on  the 
compound  reversionary  bonus  plan;  bonuses  vest  five  years  after  the 
date  of  assurance,  and  claims  are  payable  immediately  on  proof. 
Explain  in  detail  how,  given  the  valuation  schedules,  you  would 
estimate  the  cost  of  a  bonus  of  1  per-cent  per  annum. 

21.  How  would  you  calculate  {a)  the  office  premium  for  a  term 
assurance  of  less  than  one  year's  duration ;  (li)  the  net  annual 
premium  for  a  5-year  term  policy  convertible,  at  the  option  of  the 
holder,  at  the  end  of  the  fourth  year  into  a  whole-life  policy  at  the 
ordinary  premium  for  the  life  assured's  then  age  ? 

*22.  A,  aged  45  last  birthday,  at  present  has  a  life  interest  in,  and 
should  he  live  20  years,  will  then  become  absolutely  entitled  to, 
a  trust  fund  now  represented  by  the  following  investments  : 

£800  Consols ; 

£500  on  mortgage  at  4|  per-cent    of    property   of    ample 
value ; 

Freehold  ground    rents    of    £56    amply    secured    with    an 
imexpired  term  of  80  years. 

What  is  the  maximum   amount   that   could  be  lent  on  security   of 
his  interests  ? 

*23.  At  what  do  you  estimate  the  market  value  of  the  following 
life  polic}'  ? 

Whole-life  policy  for  £2,500  with  profits  effected  on 
1  October  1873,  on  a  male  life  born  24;  July  1849,  at  an  annual 
premium  of  £60.  2s.  Id.,  payable  on  1  October.  The  bonuses 
already  added  amount  to  £980,  and  the  office  distributes  its  profits 
quinquennially  (31  December  1908,  &c.)  in  the  form  of  a 
simple  reversionary  bonus,  the  last  declared  being  at  the  rate 
of  30s.  per-cent  per  annum,  with  an  intermediate  bonus  of  £1  per- 
cent per  annum. 

*24.  A  fund  of  £10,000  Great  Western  Railway  4  per-cent 
Debenture  Stock  is  divisible  at  the  death  of  a  man  aged  50  equally 
among  such  (if  any)  of  three  males  now  aged  18,  20,  and  22 
respectivel}'  as  shall  survive  him.  How  would  you  determine  the 
market  values  of  their  respective  interests  ? 

*  In  answering  these  questions  the  Candidate  is  to  set  out  his  work  as 
in  an  actual  numerical  valuation,  but  to  exhibit  the  final  results  in  terms  of 
the  actuarial  functions  involved,  toithout  inserting  the  numerical  values  of  the 
functions,  stating,  however,  the  mortality  tables  and  rates  of  interest  which  he 
would  use. 
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EXAMIXATIOX    FOR   AdMISSIOX   TO    THE    ClASS    OF    FeLLO^V 

(Part  IY). 

Examiners — Messbs.  J.  Blaket,  J.  E.  Faulks,  I?. A.,  W.  P.  Pjielps,  M.A.,  and 

E.  A.  RrsHEE. 

First  Paper. 

1.  Give  the  provisions  of  the  Judicature  Act,  1S73,  relating  to 
the  assignment  of  choses  in  action. 

On  the  occasion  of  a  mortgage  of  a  reversionary  interest  the 
proposed  mortgagee  is  asked  to  dispense  with  (a)  making  enquiries 
as  to  previous  charges  from,  (h)  giving  notice  to,  a  particular  one  of 
the  three  trustees  of  the  fund.     Discuss  the  position  iulh*. 

2.  A  woman  who  married  in  1890  died  intestate  in  1896,  leaving 

her  husband  and  an  only  child,  a  daughter,  surviving.     At  the  time 
of  her  death  she  was  owner  of  the  following  property  : 

(a)   An  estate  in  fee  simple. 

(i)  An  estate  in  tail  male  with  remainder  to  A  in  fee  simple. 

(c)  A  leasehold  house. 

(c?)  Furniture. 

(e)   Consols. 

AVho  becomes  entitled  to  the  property'  ?     Is  it  necessary  to  take  out 
letters  of  administration  ? 

3.  A  proposes  to  effect  a  whole-life  polic}',  and  desires  that  it 
should  be  "  for  the  benefit  of  wife  and  children  under  the 
'  Married  Women's  Property  Act.' "  Mention  what  points  you 
would  put  before  him  for  consideration,  dealing  particularlj  with  the 
question  of  second  marriages. 

What,  if  any,  additional  points  would  you  raise  if  the 
proposal  were  for  an  endowment  assurance  ? 

4.  What  are  contained  in  (//)  the  Memorandum  of  Association, 
(Jj)  the  Articles  of  Association,  and  how  does  the  Act  of  1900 
regulate  the  contents  of  either  ?  To  what  extent,  and  how,  may 
either  be  subsequently  modified  ? 

o.  A  large  and  old-established  bank  has  a  pension  fund  to 
provide  pensions  for  its  employees  on  retiring  at  the  age  of  60. 
Every  employee  must  at  entry  be  between  18  and  21  years  of  age, 
and  must  undergo  medical  examination.  A  fixed  percentage  of  his 
salary  is  compulsorily  applied  each  year  towards  the  pension  fund, 
and  the  pension  is  a  percentage  of  the  salary  at  the  date  of  retirement 
for  each  year  of  service.  An  employee  leaving  the  service  prior  to 
age  00  receives  no  compensation  for  his  contributions,  but  in  the 
event  of  death  a  payment  is  made  to  his  widow  of  the  total 
contributions  accumulated  at  2^^  per-cent  simple  interest.  How 
would  you  proceed  to  value  such  a  fund,  and  what  particulars  would 
vou  call  for  ? 


I 
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6.  "What  is  meant  by  a  Collecting  Friendly  Society,  and  in  what 
respects  does  the  law  relating  to  such  a  society  differ  from  that 
governing  other  friendly  societies? 

How    does   a    Collecting    Friendly    Society    differ   from    an 
Industrial  Assurance  Company  ? 

7.  A  life  office  distributes  its  surplus  on  the  contribution 
system  (Dr.  Sprague's).  Draft  a  form  of  book  for  recording 
in  the  case  of  whole-life  policies  the  necessary  particulars  and 
calculations  for  valuation  and  distribution  of  profits,  adding  any 
explanatory  notes  that  may  be  desirable. 

8.  A  life  office  buys  in  London  at  108  American  Eailroad 
6  per-cent  Gold  Bonds,  repayable  1908  at  par,  principal  and  interest 
being  payable  in  Xew  York.  Assuming  that  the  bonds  are  held  until 
maturity,  discuss  the  various  modes  of  keeping  the  Investment  Ledger 
account,  dealing  particularly  with  (at)  accrued  interest  (&)  exchange. 

9.  Describe  how  tables  of  index  numbers  for  comparing  the 
value  of  money  in  different  periods  are  obtained,  and  state  the 
objections  which  may  be  urged  against  their  use  for  that  purpose. 

10.  What  are  the  principal  conditions  regulating  the  borrowing 
of  money  from  the  Government  by  local  authorities  upon  the  security 
of  the  local  rates  ? 

11.  If  the  2^  per-cents,  redeemable  in  1905,  and  Consols, 
redeemable  in  1923,  could  be  bought  under  par  at  the  same  price, 
state,  with  your  reasons,  which  stock  you  would  recommend  to  be 
purchased. 

What  charges,  other  than  brokers'  commission,  are  incurred 
in  purchasing  Consols,  Bank  of  England  Stock,  British  Corporation 
Stocks,  and  British  Railway  Debenture  Stocks  respectively  ? 

12.  Discuss  the  advisability  of  a  life  office  investing  at  the 
present  time  in 

(rt)  Bombay,  Baroda  and  Central  Indian  Railway  Guaranteed 

Stock. 
(h)  East  Indian  Railway  Annuities  (A,  B,  C  and  D). 
(r)  Canadian  Pacific  Railway  Debenture  Stock, 
(f^)  The  Ordinary'  Stocks  of  Gas  Companies. 

Second  Paper, 

13.  Discuss  shortly  the  circumstances  in  which  a  contract 
otherwise  valid  may  be  set  aside  on  the  ground  of  mistake. 

The  sale  of  a  life  policy  has  been  duly  completed,  and  it  has 
subsequently  been  discovered  that,  unknown  to  the  vendor,  the  life 
assured  has  died  before  formation  of  the  contract  for  sale.  Has  the 
vendor  any,  and,  if  so,  what  remedy  ? 

Indicate  any  bearing  which  your  answer  to  the  last  question 
may  have  on  the  completion  of  a  proposal  for  life  assurance. 
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14.  What  is  tlie  difference  between  a  cheque  and  a  bill  of 
exchange  ?  What  remedy  has  the  owner  of  a  bill  of  exchange  who 
has  lost  it  before  it  is  overdue  ? 

A  by  fraud  obtains  a  cheque  from  B  and  endorses  it  to  C 
for  value.     Can   C   successfully  sue  B   on  the   cheque  ? 

Can  tlie  finder  of  a  lost  cheque  enforce  its  payment  ? 

15.  Give  the  substance  of  the  Life  Assurance  Companies 
(Payment  into  Court)  Act,  189G,  and  of  the  Eules  of  Court  relating 
thereto. 

Discuss  the  question  as  to  whether  advantage  can  be  taken 
of  the  provisions  of  the  Act  where  the  only  defect  in  title  is  that  the 
policy  itself  is  not  forthcoming. 

16.  State  in  detail  the  changes  that  have  been  made  since 
the  year  1S80  in  the  law  with  regard  to  payment  of  claims  under 
Colonial  Probates  or  Letters  of  Administration. 

17.  Draw  up  a  schedule  showing  how,  from  the  Eegisti'ar  of 
Friendly  Societies'  Tables,  monetary  and  other  tables  ma}'  be  obtained 
in  the  most  suitable  form  for  general  use  in  the  valuation  of  friendly 
societies. 

18.  State  the  steps  to  be  taken  by  a  friendly  society  to  obtain 
registration  under  the  Friendly  Societies  Acts.  What  are  the 
respective  advantages  and  disadvantages  of  so  registering  ? 

Are  there  any,  and,  if  so,  what  restrictions  upon  the  invest- 
ment of  the  funds  of  a  friendly  society  ? 

19.  Discuss  the  advantages  and  disadvantages  of  the  card  system 
in  connection  with  the  non-actuarial  departments  of  life  assurance 
business.  Draft  forms  of  card  suitable  for  (a)  an  index  of  assured 
lives,  (b)  a  record,  for  all  office  purposes,  of  loans  repayable  by 
terminable  annuities.     Give  a  specimen  entry  in  each  case. 

20.  Draft  a  form  of  claim  register  suitable  for  arriving  with  a 
minimum  of  trouble  at  the  information  usually  given  as  to  claims  in 
Annual  Reports,  and  also  at  any  information  required  in  connection 
witli  an  estimate  of  profit  or  loss  from  mortality  by  the  death-strain 
method. 

21.  How  are  the  note  issues  of  country  banks  in  England  and 
Scotland  respectively  regulated  ?  What  is  the  position  of  the 
holders  of  such  notes  in  the  event  of  the  failure  of  the  banks  issuing 
them,  and  what  alteration,  if  any,  of  the  law  as  to  security  for 
payment  of  the  notes  do  you  consider  to  be  desirable  ? 

22.  What  securities  constitute  the  Unfunded  Debt  of  this 
country  ?  Discuss  the  policy  of  borrowing  large  amounts  in  this 
form  of  debt. 
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23.  What  would  jou  consider  at  the  present  time  to  be  the  most 
.suitable  investments  for  the  funds  of  a  life  office  ?  Give  reasons  for 
your  answer,  and  state  what  are  the  leading  principles  to  be  observed 
in  the  choice  of  securities.  In  what  respects  do  these  principles 
differ  from  those  applicable  to  Banking  Finance  ? 

24.  The  following  stocks  and  bonds  appear  in  the  Stock  Exchange 
Official  List  :— 

Atchison  Topeka  &  Santa  Fe  Ey.  General  Mortgage  4  per-cent 

100  year   Gold  Coupon  Bonds. 
Cleveland,  Cincinnati,  Chicago,  and  St.  Louis  First  Collateral 

Trust  Mortgage  (St.  Louis  Division)  4  per-cent  Gold 

Bonds. 
Northern  Pacific  Prior  Lien  Railivay  and  Land  Grant  Gold 

Bonds. 
Erie  R.E.  Coy.  Equipment  Trust  Bonds. 
Reading  Co.  Common  Stock  Voting  Trust  Certificates. 

State  clearly  what  information  is  given  as  to  the  various  securities 
by  the  words  printed  in  italics. 


PROCEEDIXGS   OF   THE   IXSTITUTE.— Session  1903-1904. 

First  Ordinary  Meeting,  30  November  1903. 

The  first  ordinary  meeting  of  the  Session  1903-1904  was  held  at  the  Hall 
of  the  Institute,  on  the  30th  day  of  Xovember  1903. 

The  President  (Mr.  W.  Hughes)  in  the  Chair. 

A  paper  entitled  "  On  the  Comparative  Mortality  among  Assured  Lives 
of  Abstainers  and  Xon-Abstainers  from  Alcoholic  Beverages  ",  by  Mr.  E.  M. 
Moore,  was  read  in  abstract  by  the  author. 

The  following  gentlemen  took  part  in  the  discussion:  —  Messrs. 
H.  W.  Manly,  J.  H.  Barnes,  A.  Pv.  Barrand,  G.  King,  D.  C.  Fraser, 
P.  J.  Whittaker,  M.P.  (a  visitor),  and  the  President. 


Second  Ordinary  Meeting,  21  December  1903. 
The  President  (Mr.  W.  HcGHEs)  in  the  Chair. 

A  paper  entitled  "  The  Income  Tax  as  afFecting  Life  Offices,  with  special 
reference  to  some  Recent  Decisions",  by  Mr.  .I.E.  Faulks,  B.A.,  was  read  in 
abstract  by  the  author. 

The  following  gentlemen  took  part  in  the  discussion: — Messrs. 
A.  D.  Besant,  A.  H.  Bailev,  J.  B.  Gillison,  J.  D.  Watson,  C.  D.  Higham, 
H.  W.  Manly,  A.  Levine,  J.'^H.  Barnes,  H.  E.  W.  Lutt,  F.  B.  Wvatt,  and 
T.  G.  Ackland. 
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Third  Ordinary  Meeting,  25  January  1904. 
The  President  (Mr.  W.  Hughes)  in  the  Chair. 

A  paper  entitled  "A  Comparison  of  the  various  methods  of  grouping 
Whole-Life  Assurances  for  Valuation",  by  Mr.  D,  C.  Fraser,  M.A.,  was 
read  in  abstract  by  the  author. 

The  following  gentlemen  took  part  in  the  discussion  : — Messrs.  H.  T. 
Adlard,  G.  J.  Lidstone,  G.  King,  R.  Todhunter,  R.  P.  Hardy,  and 
S.  G.  Warner.  

Fourth  Ordinary  Meeting,  29  Fehruary  1901. 
The  President  (Mr.  W.  Hughes)  in  the  Chair. 

Mr.  John  Tatlock,  M.A.,  F.R.A.S.,  was  duly  elected  an  Associate  of 
the  Institute. 

A  paper  entitled  "  An  Investigation  into  the  Rates  of  Re-Marriage  and 
Mortality  among  Widows  iu  receipt  of  relief  from  the  Patriotic  (Russian 
War)  Fund,  1851-1900  ",  by  Messrs.  J.  Burn  and  J.  McDonald,  was  read 
by  Mr.  Burn. 

The  following  gentlemen  took  part  in  the  discussion  : — Messrs.  F.  L. 
Collins,  F.  Schooling,  T.  G.  Ackland,  A.  W\  AVatson,  and  the  President. 


Fifth  Ordinary  Meeting,  28  March  1904. 
The  President  (Mr.  W.  Hughes)  in  the  Chair. 

Mr.  J.  A.  Rankin,  F.F.A.,  was  duly  elected  an  Associate  of  the  Institute. 

A  paper  entitled  "  On  the  Valuation  of  Whole-Life  Industrial  Assurances, 
with  allowance  for  Lapses  ",  by  Messrs.  T.  G.  Ackland  and  J.  Bacon,  was 
read  by  Mr.  Bacon. 

The  following  gentlemen  took  part  in  the  discussion : — Messrs.  W.  S. 
Anderson,  W.  R.  Dovey,  H.  W.  Manly,  E.  C.  Thomas,  and  A.  W.  Watson. 


Sixth  Ordinary  Meeting,  25  April  1904. 
The  President   (Mr.  W.  Hughes)  in  the  Chair. 

The  President  announced  that,  since  the  last  meeting,  two  Fellows  had 
died,  namely,  Mr.  Edward  Docker,  and  Mr.  A.  F.  Burridge  who  was  a  Vice- 
President  at  the  time  of  his  decease. 

A  paper  entitled  "  On  Life  Premium  Book-Keeping  ",  by  Mr.  J.  Chatham, 
was  read  in  abstract  by  the  author. 

The  following  gentlemen  took  part  in  the  discussion  : — Messrs. 
T.  J.  Searle,  J.  Anderson,  J.  H.  Barnes,  A.  E.  Molyneux,  and  the  President. 


The  Fifty -seventh  Annual  General  Meeting,  G  June  1904. 

The  President  (Mr.  W.  Hughes)  in  the  Chair. 

The  proceedings  at  the  Annual  General  Meeting  will  be  found  on 
pape  689. 

REPORT,     1903-1904. 

The  Council  have  the  pleasure  to  report  to  the  members  upon^  the 
progress  of  the  Institute  during  the  session  of  1903-1904,  the  fifty- 
sixth  j'ear  of  its  existence. 


1904.]     Annual  General  Meeting. — Bejjort  of  the  Council.     683 

There  has  been  an  increase  of  28  in  the  number  of  members,  as 
compared  with  the  previous  j-ear.  133  candidates  have  been  admitted 
as  Probationers,  and  53  as  Students  conditional!}-  on  their  passing 
Part  I  of  the  Examination.  At  the  end  of  the  oflBcial  year  in  which  the 
Institute  was  incorporated  by  the  Eoyal  Charter  the  number  of  members 
was  434,  while  ten  years  later,  at  31  March  1895,  it  was  775.  Since  that 
time  the  numbers  have  been  as  follows : 

On  31  March  1896,  788, 

1897,  826, 

1898,  860, 

1899,  834, 

1900,  822, 

1901,  818, 

1902,  842, 

1903,  828, 

1904,  856. 

The  following  schedule  shows  the  additions,  changes,  and  losses  in  the 
membership,  which  have  occun-ed  during  the  year  ending  31  March  last. 


Schedule  of  Memhershij),  31  March  1904. 


1 


MenS    F«"o- 

Associates 

Students 

Corres- 
ponding 
Members 

Total 

i.  Number     of     Members 
in    each     class    on 
31  March  1903 
ii.  Withdrawals  bv 
■          (1)  Death    .    '     . 

(2)  Resignation  . 

(3)  Default     in     pay- 

ment   of    Sub- 
scriptions . 

iii.  Additions  to  Membership 

(1)  By  Election  . 

(2)  By  Order  of  Council 

(3)  By  Ee-instatement 

iv.  Transfers 

(1)  By  Examination: 

from  Associates 
to  Fellows 

(2)  By  Examination: 

from    Students 
to  Fellows 

(3)  By  Examination: 

from    Students 

to  Associates    . 

V.  Number    of    Members 

in    each     class    on 

31  March  1904 

1 

225 
6 

262 

3 
2 

5 

316 
16 
15 

24 
1   ■ 

828 

^8 

1            219 

252 
2 
6 

285 

60 

8 

23 

El 

780 
76 

1       '     219 

5 

260 
5 

353 

23 

856 

1            224 
...               2 

255 

353 
2 

23 

856 

1           226 

255 
16 

351 
16 

23 

856 

1            226 

271 

335 

23 

856 
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The  Council  have,  with  great  regret,  to  report  the  loss  hy  death  since  the 
last  Annual  Meeting  of  seven  Fellows,  Mr.  CI.  W.  Berridge,  Mr.  A.  P. 
Burridge,  Mr.  E.  Docker,  Mr.  J.  Duncan,  Mr.  J.  Meikle,  Mr.  J.  B.  Tennant, 
and  Mr.  W.  H.  Tjndall;  three  Associates,  Mr.  John  Gray,  Mr.  G.  W.  Kilford, 
and  Mr.  W.  Marshall ;  and  one  Corresponding  Memher,  Mons.  Victor  Senes. 

The  Annual  Subscriptions,  together  with  admission  and  other  fees, 
amounted  to  £2,050.  6.f.,  showing  an  increase  of  £152.  Ss.  Qd.  as  compared 
with  those  of  the  previous  year.  The  total  Income  for  the  j'ear  was 
£2,721.  15s.  \ld.,  and  the  total  Expenditure  £2,489.  55.  M.  The 
Revenue  Account  and  Balance  Sheet  are  given  herewith  (p.  686). 

The  stock  in  hand  of  the  Institute  publications  on  31  March  was  as 
follows  : 


No.  of  Copies 
13,020 
507 
988 
1,124 
1,486 
694 
771 
453 
251 
30  in  cloth       "^ 
2,930  in  paper    ) 
1,681 

1,638 

813 

709 


Description  of  Work 
Parts  of  Journal. 
Index  to  Vols.  1  to  10. 

„      to  Vols.  21  to  30. 
Text-Book,  Part  I  (New  Edition). 

„         Part  II  (Second  Edition). 
Government  Joint- Life  Annuity  Tables. 
Select  Life  Tables. 

A  Short  Collection  of  Actuarial  Tables. 
Messenger  Prize  Essay  (Friendly  Societits). 
C  Lectures  on  Finance  and  Law  (Clare  and 
I      Wood  Hill). 
Lectures   on   the   Companies    Acts    (A.   C. 

Clauson). 
Lectures  on  the  Law  of  Mortgage  (W.  G. 

Hayter). 
Lectures   on  the   Measurement   of   Groups 

and  Scries  (A.  L.  Bowley). 
Transactions  of   the   Second   International 

Congress  of  Actuaries. 


The   following   papers    were    submitted    at   the    sessional    meetings   of 
tlie  Institute,  namely  : 

30  November  1903. — "On  the  Comparative  Mortality  among 
Assured  Lives  of  Abstainers  and  Non-Abstainers  from 
Alcoholic  Beverages." — Mr.  R.  M.  Moore. 

21  Decemher  1903. — "  The  Income  Tax  as  affecting  Life  Offices,  with 
special  reference  to  some  Recent  Decisions.'' — Mr.  J.  E.  Faulks. 

25  Janiiarij  1904. — "  A  Comparison  of  the  various  Methods  of 
Grouping  Whole-Life  Assurances  for  Valuation." — Mr.  D.  C. 
Eraser. 

29  Fehruavy  1904. — "An  Investigation  into  the  Rates  of  Re- 
Marriage  and  Mortality  amongst  Widows  in  receipt  of  relief 
from  the  Patriotic  (Russian  War)  Fund,  1854-1900." — Messrs, 
J.  Bui'n  and  J.  McDonald. 

28  March  1904.— "On  the  Valuation  of  Whole-Life  Industrial 
Assurances,  with  allowance  for  Lapses." — Messrs.  T.G.  Ackland 
and  J.  Bacon. 


25    April    1904. — "  On     Life     Premium    Book-keeping." — Mr. 
Chatham. 


J. 
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For  the  Examinations  held  in  the  United  Kingdom  and  the  Colonies 
on  15,  Itj,  18,  and  19  April  last,  275  entries  were  received,  namely  : 

106  for  Part      I. 
105  ..       ..       II. 

45  .,       ..     III. 

19  „       .,     IV. 

The  results  of  the  Examinations  will  be  duly  announced.*  The  Council 
warmly  acknowledge  the  valuable  services  of  the  Honorary  Examiners  and 
Supervisors. 

The  sevei'al  series  of  lectures  which  have  been  given  during  the  winter 
months  in  recent  years  have  been  much  appreciated,  and,  it  is  believed, 
have  been  of  great  value  to  students.  The  Council  regret  that  it  was  not 
found  possible  to  provide  any  such  series  during  the  past  winter,  but  it  is 
hoped  that  an  arrangement  may  be  made  for  another  series  at  the  end  of 
the  present  j'ear. 

The  Fourth  International  Congi'ess  of  Actuaries  was  held  in  New  York 
in  September  last.  The  President,  three  of  the  Vice-Presidents,  and  one  of 
the  Honorary  Secretai'ies  attended  as  Delegates  of  the  Institute,  together 
with  a  considerable  number  of  other  members.  The  number  of  the  papers 
read  at  the  Congress  exceeded  70,  of  which  about  one-third  were  contributed 
by  members  of  the  Institute.  The  subjects  treated  covered  a  very  wide 
field,  and  the  papers  were  for  the  most  part  of  a  high  degree  of  interest  and 
importance.  The  collected  transactions  of  the  Congi'ess  will  form  a  very 
valuable  addition  to  our  professional  literature. 

The  Reports  made  by  the  Institute  to  the  Royal  Commissioners  of 
the  Patriotic  Fund  have  been  published  in  the  Blue  Books  dealing  with 
the  subject.  The  administration  of  the  Funds  has  now  passed  from 
the  Commissioners  to  the  newly  incorporated  Royal  Patriotic  Fund 
Corporation,  who  have  asked  the  Institute  for  further  advice  as  to 
certain  particulars  in  connection  with  the  valuations. 

The  Joint  Committee  of  the  Institute  of  Actuaries  and  the  Faculty  of 
Actuaries  have  published  during  the  year  two  volumes  completing  the 
records  of  their  labours.  The  first  comprised  the  Mortality  and  Monetary 
Tables,  based  upon  Mr.  G.  F.  Hardy's  Graduation  of  the  Experience  of 
Whole-life  Participating  Assurances  on  Male  Lives,  in  the  form  of  Select 
Tables  (C' l; ;  the  second  (which  it  was  decided  to  publish  as  a  separate 
and  final  volume)  set  out  the  detailed  account  of  the  Principles  and 
Methods  adopted  in  the  Compilation  of  the  Data,  the  Graduation  of  the 
Experience,  and  the  Construction  of  Monetary  Tables.  Mr.  G.  F.  Hardy 
has  also  recently  completed  the  Gi'aduation  of  the  Xon-participating 
Whole-Life  Male  Experience,  in  the  form  of  Select  Tables  CP'-^'\  and  the 
results  will,  it  is  hoped,  be  available  for  the  Members  of  the  Institute 
in  an  early  number  of  the  Journal,  and,  in  a  separate  form,  for  the  use 
of  the  Offices  which  contributed  to  the  Experience. 

*  These  results  for  the  United  Kingdom  and  the  Colonies,  combined,  are  given 

on  pp.  687,  688. 
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EXAMIXATIOXS,   1904. 

Examinations  were  held  on  tlie  loth,  16th,  18th,  and  19th  of  April, 
1904,  in  the  United  Kingdom  and  the  Colonies,  at  London,  Edinburgh, 
Dublin,  Adelaide,  Melbourne,  Sydney,  Wellington,  Montreal,  Toronto, 
and  Ottawa,  with  the  following  results,  the  names  in  each  class  being 
arranged  in  alphabetical  order : — 

Paet  I. 

One  hundred  and  six  candidates  sent  in  their  names,  of  whom 
one  hundred  and  one  presented  themselves,  and  sixty-one  passed,  namely : — 


*^  Dalrjmple,  A.  G. 

Falk,  O.  T. 
'-File,  L.  K. 

Fippard,  R.  C. 

Lewtv.  F.  A. 


Addev.  L. 
Boag;  H. 
Brown,  A.  E. 
Cushing,  E.  31. 
Defries^  F. 
Drake,  C.  C.  H. 
Holness,  A.  8. 
Latham,  P.  J. 
Lee,  F.  S. 
Levey,  R. 
Linzmeyer,  L. 


Class  I: 


Class  II: 


"'McKechnie.  J. 
►  Parker,  J.  G. 
'-Portch,  A.  G. 

Rice,  G.  E. 

Warren,  C.  F. 


Marlin,  J.  H. 
Moran,  A.  J. 
Norris.  I.  T. 
Reyner,  H.  F. 
Sharp,  G.  G. 
Sinclair,  W.  A. 
Sprules,  A.  3L 
Strong.  G.  G. 
Stuart,  A.  W. 
Underwood,  R.  E. 
Warnock-Fielden,  F.  H. 


Wenn,  A.  E. 


CIcts.,  Ill: 


Allison,  S.  E. 
'Armstrong,  C.  11. 
Ayscough,  I. 
Broad,  L.  C. 
Canter,  H. 
Cowdv,  H.  L. 
Eldridse,  E.  E.  B. 
Esler,  J. 

Fletcher,  A.  W.  A.  C. 
Foot,  A.  H. 
Gray,  M.  D. 
Humphreys,  H.  L. 
Johnson,  F.  H. 
Lee,  F. 


Littlefair,  J.  T. 
Macfarlane,  E.  S. 
Matheson,  D. 
Monilaws,  W.  B. 
Mulcahr.  F.  B. 
Parker,' W.  M. 
Pearce.  W.  R. 
Phillips.  W. 
Sadler,  P. 
Spring,  S.  H. 
Sturt,  A.  J. 
Tamkin,  W.  E. 
Thompson,  W.  G. 
Zumstein.  H.  C. 


Paet  II. 

One    hundred    and    five   candidates    sent    in    their   names,    of   whom 
ninety-one  presented  themselves,  and  twenty-three  passed,  namely:  — 

Class  I  : 
Wolfenden,  E.  S. 
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Blanoharcl,  N. 
Cliutou,  L.  E. 
Coates,  F.  G. 


A^liley,  C.  H. 
Atkius,  L.  G. 
Barrett,  W.  G. 
Collier,  C.  A. 
Daman,  G.  AV. 
Ecroyd,  C.  W. 
Goodman.  G. 


Class  II: 


Wilson,  A.  B. 
Class  III: 


Ebihara,  K. 
Jackson,  H.  M. 
Sugars,  11.  M. 


Hallett,  W.  S. 
Harriss,  W.  J. 
Maudling,  R.  G. 
Eudd,  A.  J. 
Sare,  T.  H. 
Searle,  A.  J. 
Sneddon.  A.  W. 


Williams.  F.  A. 


Paet  III. 

Fortj'-five  candidates  sent  in  their   names,  of   whom   forty  presented 
themselves,  and  twelve  passed,  namelj' : — 


Class  I: 

None. 

Class  II: 

t*Dawson,  M.  M. 
t*Grant,  M.  D. 

Milligan,  C.  L. 
Robinson,  H.  T.  Iv 

Thompson,  T.  P. 

Class  III: 

Cullev,  A.  B. 
Curtis.  W.  A. 
Gemmill,  W. 

Green,  G. 
Oakley,  H.  J.  P. 
Penman,  W, 

Sherrife,  F.  H. 

Paet  IV. 

Nineteen   candidates   sent    in    their    names,   all    of    whom    presented 
themselves,  and  twelve  passed,  namely : — 

Class  I: 
None. 

Class  II: 
tRietschel,  H.  J. 


Class  III: 


fBrown,  Henry 
tCurjel,  H.  W. 
t*Dawson,  M.  M. 
fDiver,  0.  F. 
tGaler,  F.  B. 


t*Grant,  M.  D. 
Hicks.  A.  J. 
May,  AV.  T. 
AVares,  H.  W. 
tAVeatherill,  H. 


fAA^ood,  A.  B. 


Those  marked  (f)  have  now  completed  the  examination  for  the  Class 
of  Fellow,  and  (*)  passed  iu  both  parts  of  the  Final  Examination. 
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PKOCEEDIXGS  AT  THE  ANNUAL  GENERAL  MEETING. 

The  fifty-seventh  Annual  General  Meeting  of  the  members  was  held 
at  Staple  Inn  Hall,  on  Monday,  June  6,  the  President,  Mr.  William  Hughes* 
in  the  chair. 

The  Eeport  of  the  Council  (given  on  p.  682)  having  been  taken  as  read, 

The  Phesidext,  in  moN-ing  the  adoption  of  the  Eeport  and  accounts, 
said  that  there  would  be  no  need  to  detain  the  meeting  very  long,  but  it 
would  be  desirable  to  direct  attention  to  a  few  points.  In  the  first  place,  it 
was  a  matter  of  deepest  regret  that  such  a  heavj'  death-roll  among  members 
had  to  be  recorded.  He  believed  it  to  be  the  largest  in  any  one  year  of  the 
Institute's  existence,  and  it  included  some  of  the  oldest  and  some  of  the 
most  valued  Fellows.  Mr.  Docker  and  Mr.  Tyndall  were  not,  he  thought, 
very  much  known  to  present  Actuaries,  as  they  had  long  ceased  active 
professional  work,  and  had  reached  a  very  advanced  age.  Mr.  Meikle  was 
better  known  to  members,  and  he  was  an  example  of  how  activity  could  be 
continued  into  advanced  age.  He  was  one  of  those  who  went  over  to 
America  to  the  Congress,  and  there  many  Fellows  had  an  opportunity  of 
becoming  even  better  acquainted  with  him  than  they  were  previously  ;  and  he 
contributed  a  paper  to  the  proceedings  of  the  Congress,  and  his  mental  and 
phj'sical  activity  were  surprising.  Mr.  Tennant,  though  resident  at  a 
distance  from  London,  was  well  known  to  many  members.  Mr.  Berridge 
had  not  been  at  the  meetings  for  some  little  time ;  he  sufEered  from  asthma 
for  some  years,  but  his  death  was  somewhat  unexpected.  Mr.  Bumdge  was 
ver}'  well  known  to  all,  and  in  him  the  Institute  had  lost  one  of  its  most 
active  and  zealous  members.  There  was  little  in  connection  with  the 
Institute  in  which  he  did  not  take  an  active  interest,  and  his  death  was 
specially  deplored. 

The  number  of  members,  it  would  be  seen,  was  slightly  increased.  The 
Fellows  remained  at  exactly  the  same  figure,  the  increase  being  among  the 
students.  It  was  an  evidence  that  the  Institute  Fellowship  was  valued  by 
the  younger  men,  not,  as  was  the  case  in  former  days,  because  it  was 
supposed  to  lead  to  immediate  advancement  to  a  high  place  in  some  Ofiice, 
but,  he  thought,  because  the  knowledge  was  appreciated  for  its  own  sake. 
The  younger  men  felt  that  the  better  equipped  they  were  for  their  business 
the  better  it  was  for  them,  irrespective  of  the  prospects  of  advancement. 
The  papers  which  were  read  during  the  session  showed  that  the  capacities 
of  the  Institute  in  the  matter  of  subjects  for  discussion  had  not  been 
exhausted.  None  of  them,  perhaps,  could  be  called  absolutely  new,  but  they 
shed  new  light  upon  several  interesting  subjects.  He  would  specially  mention 
two  of  them  :  Mr.  Moore's  paper,  on  mortality  among  total  abstainers,  was 
very  welcome  as  illuminating  a  hitherto  somewhat  dark  subject.  And 
Mr.  Faulks'  paper  on  the  Income  Tax  also  brought  light  to  bear  on  another 
subject  involved  in  some  obscurity.  The  results  of  the  examinations  had 
again  been  productive  of  some  disappointment,  in  consequence  of  the  com- 
paratively' poor  results,  the  proportion  of  passes  to  entrants  being  very  small. 
But,  as  he  remarked  on  a  similar  occasion  last  jear,  those  figures  must  not 
be  taken  to  indicate  so  bad  a  state  of  affairs  as  appeared  at  first  sight.  It 
arose  partly,  no  doubt,  from  the  very  common  practice  among  the  younger 
members  of  the  Institute  of  entering  upon  examinations  with  the  idea  of. 
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as  had  been  said  in  expressive  language,  "  Having  a  sliot  at  it",  whether 
there  was  any  chance  o£  getting  through  or  not.  He  believed  that  tutors 
and  lecturers  had  tried  to  persuade  the  students  that  it  was  better  to  wait 
until  the^'^  were  fairly  sure  of  passing,  before  presenting  themselves,  because 
it  was  very  undesirable  to  present  to  the  public  year  by  year  the  compara- 
tivel}^  unsatisfactory  figures  which  obtained  at  the  present  time.  The  public 
looked  at  the  actual  figures,  and  did  not  judge  of  the  circumstances.  The 
tutors  and  the  Examination  Committee  were  taking  the  matter  into 
consideration,  and  would  see  if  some  expedient  could  not  be  devised  to  make 
the  proportion  of  passes  to  entrants  a  little  more  satisfactory  in  appearance, 
as  they  were  perhaps  in  reality,  when  all  circumstances  were  considered. 
For  various  reasons,  it  was  not  found  possible  to  arrange  for  any  series  of 
lectures  last  j^ear.  It  was  hoped  that  it  could  be  arranged  in  the  coming 
session.  There  were  diflRculties  in  deciding  exactly  the  sort  of  lectures  which 
were  needed,  whether  they  should  be  for  students  exclusively,  or  whether 
they  shouUlbe  of  a  more  advanced  character,  so  that,  while  being  useful  for 
students,  they  might  serve  for  the  information  and  instruction  of  those  who 
had  passed  beyond  the  student  .stage.  Lectures  had  been  given  on  finance, 
law,  and  statistics,  but  there  were  probably  many  other  subjects  not  yet 
touched  upon,  which  could  be  profitably  discussed  if  lecturers  could  be  found 
willing  to  undertake  them.  The  Council  would  gladly  consider  any  sugges- 
tions from  any  member  in  that  direction. 

The  International  Congress  at  New  York  was,  as  was  well  known,  a 
great  success.  Many  accounts  of  it,  of  one  kind  and  another,  had  appeared 
in  the  insurance  press,  and  the  matter  had  been  referred  to  at  the  meetings 
several  times,  so  that  it  was  unnecessary  to  enter  into  it  with  any  detail  on 
the  present  occasion,  except  to  state,  as  was  done  in  the  Report,  that  it  was 
very  successful  in  everj'  respect.  It  was  very  satisfactory  to  notice  that, 
although  the  Congress  consisted  of  members  of  a  large  number  of 
nationalities,  yet  about  one-third  of  the  papers  were  contributed  b}"  members 
of  the  Institute.  They  were  ver}'  varied,  and  covered  a  great  range 
of  subjects.  There  was  a  good  deal  of  enthusiasm  and  interest  evinced  in 
the  Congress  itself,  and  it  had  the  effect,  as  was  the  case  with  all  similar 
Congresses,  of  bringing  together  men  who  would  not  otherwise  meet,  and  of 
thus  promoting  a  feeling  of  fellowship  among  actuaries  of  various  nations, 
which  would  do  something,  if  only  a  little,  to  consolidate  men  of  different 
nations  in  that  way  which  was  so  desirable. 

It  would  be  seen  that  the  Institute  had  again  been  doing  something  for 
the  Patriotic  Fund.  The  work  which  the  Eoyal  Commissioners  of  the 
Patriotic  Fund  had  been  doing  was  now  in  the  hands  of  a  new  bodj',  the 
Royal  Patriotic  Fund  Corporation,  and  they  had  expressed  the  greatest 
gratitude  for  what  the  Institute  had  done,  but  they  Avanted  just  a  little 
more  from  the  same  source,  and  that  little  more  was  forthcoming.  He 
thought  the  Institute  could  congratulate  itself  on  having  done  a  public 
service  in  giving  the  assistance  it  had  rendered  to  the  Fund. 

The  last  thing  referred  to  in  the  Report  was  the  very  satisfactory 
announcement  that  at  last  the  Institute  had  come  to  the  end  of  that  great 
work  which  had  been  occupying  it,  in  co-operation  with  the  Faculty,  for  so 
many  years,  and  now  he  was  able  to  announce  the  completion  of  the  New 
Mortality  Investigation.     The  last  two  volumes,  issued  during  the  present 
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year,  comijleted  the  work,  and  he  was  sure  that  members  would  agree  that 
those  two  volumes  were  of  the  highest  possible  value,  aud  of  pennanent  use, 
not  only  as  working  tools  for  practical  men  and  scientific  investigators,  but 
also  to  students,  as  showing  how  the  work  had  been  done. 

He  would  add  a  word  on  one  or  two  matters  not  dealt  with  in  the  Repoi-t. 
A  deputation  of  the  Council  had  had  the  oi)portunity  of  meeting  the 
President  of  the  Local  Government  Board,  together  with  the  representatives 
of  certain  other  societies,  to  urge  upon  tlie  Government  the  desirability  of 
taking  the  census  quinquennially — adopting  certain  alterations  and  reforms  in 
the  manner  of  taking  it — and  of  establishing  a  permanent  census  office.  He 
was  glad  to  be  able  to  report  that  the  President  of  the  Local  Government 
Board  received  the  deputation  with  a  great  deal  of  sympathy,  and  he 
(Mr.  Hughes)  thought  that,  if  that  official  were  not  hampered  by  financial 
considerations,  he  would  at  once  have  signified  his  acquiescence  in  the 
arguments  of  the  deputation,  and  would  have  thrown  tlie  whole  weight  of 
his  influence  in  obtaining  what  was  so  earnestly  desired.  But,  as  no  reform 
could  be  carried  out  without  the  assistance  of  money,  and  as  the  Treasury 
was  always  disinclined  to  part  with  any  money  until  obliged,  members  must 
not  be  too  sanguine  that  the  refoim  would  come  about  quite  yet ;  but  the 
Institute  had  done  what  it  could,  and  hoped  for  ultimate  success.  The  other 
matter  to  which  he  would  refer  was  perhaps  a  comparatively  small  one.  It 
was  known  that  there  had  been  cases  not  only  in  connection  with  the 
Institute,  but  in  other  bodies,  of  people  who  improperly  assumed  the  letters 
distinctive  of  membership  or  fellowship  of  those  bodies.  The  Institute  had 
not  suffered  much  in  this  way,  though  there  had  been  a  few  cases  in  which 
certain  persons,  not  members  of  the  Institute,  had,  nevertheless,  described 
themselves  as  F.I. A.  A  Bill  dealing  with  the  matter  had  been  introduced 
into  Parliament  (andthere  was  every  reason  to  think  it  would  pass)  to  restrain 
unauthorized  persons  from  using  the  professional  designations  and  dis- 
tinctive initials  denoting  membership  of  any  chartered  society,  by  making 
offenders  subject  to  an  injunction  in  Chancery,  which  would,  no  doubt, 
effectually  put  a  stop  to  the  practice  complained  of.  He  moved  the  adoption 
of  the  Eepoii:. 

Mr.  T.  G.  C.  Beowxe  said  it  devolved  upon  him  to  second  the  motion 
which  had  been  so  ably  placed  before  the  meeting  by  the  respected 
President.  Mr.  Hughes  had  so  exhaustively  referred  to  the  various  topics 
contained  in  the  Report,  that  he  (Mr.  Browne)  feared  he  had  left  little  more 
to  be  said.  He  had  referred  to  the  statistics  of  increase,  and  had  given  the 
young  members  what  would  probably  be  regarded  as  poor  comfort,  in  saying 
that  knowledge  was  an  admirable  thing  for  its  own  sake,  quite  irrespective 
of  any  professional  promotion  which  it  might  lead  to.  He  (Mr.  Browne) 
would,  however,  endeavour  to  remove  such  impression  if  the  President's 
words  had  produced  it.  He  thought  the  strenuous  laboui-s  of  the  Institute 
during  the  last  fifty  years  had  not  been  in  vain.  Thev  had  undoubtedly 
placed  the  Institute  in  a  position  which  had  gone  on  increasing  in 
importance  in  the  public  eye ;  and  members  must  live  in  hopes  that  a 
statistical  training  would  come  to  be  valued  outside  the  door's  of  insurance 
offices.  Of  the  need  of  such  a  training  for  directing  public  opinion  it  was  not 
necessary  to  go  any  further  than  the  speeches,  on  both  sides,  on  the  Fiscal 
controversy.     The  President  had  referred  to  the  very  long  death-roll  among 
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the  Fellows  of  the  Institute.  Some  of  them  had  passed  away  rich  iu  years 
and  honours,  among  them  his  old  frieud  Mr.  Meikle,  with  whom  he  had 
always  had  a  certain  personal  connection  which  stamped  itself  upon  the 
memory  of  every  man  in  his  career;  for  Mr.  Meikle  was  his  examiner  when  he 
passed  the  final  examination  of  the  Faculty  of  Actuaries,  now  some  thirty-four 
3'ears  ago.  The  same  enthusiasm  which  remained  to  the  end  characterized 
him  at  that  period,  and  while  the  unfortunate  candidates  considered  that  the 
paper  he  set  was  hy  no  means  an  easj'  one,  thej"^  alwaj's  received  from  him 
the  greatest  kindness  and  sympathj'.  He  would  be  always  a  grateful 
memory  to  those  who  passed  through  his  hands  in  the  capacity  of  Examiner 
in  the  Faculty' of  Actuaries.  Another  loss  which  the  Institute  had  sustained 
was  that  of  one  who  had  passed  away  in  the  prime  of  his  business  career, 
Mr.  Arthur  Francis  Burridge.  He  was  sure  Mr.  Burridge  would  be  long 
missed,  as  his  genial  presence  was  always  acceptable.  The  President  had 
referred  to  the  completion,  or  the  approaching  completion,  of  the  great  work 
which  had  been  done,  by  the  Joint  Committee  of  the  Institute  and  Facult^^,  in 
connection  with  the  new  mortality'  table.  All  must  recognize  the  enormous 
amount  of  work  which  had  been  involved,  and  the  wonderful  results  which 
had  been  obtained,  particularly  in  regard  to  graduation,  by  Mr.  G.  F.  Hardy. 
But  he  thought  some  of  the  members  regretted  that  a  book  of  monetary 
tables,  on  the  model  of  Mr.  E.  P.  Hardy's  book  on  the  H^^  Table,  was  not 
issued  by  the  Joint  Committee.  No  doubt  a  committee  had  not  a  free 
hand  ;  the  results  at  which  it  arrived  were  compromises  ;  in  fact  a  committee 
could  do  very  little  good  unless  it  approached  its  work  in  a  spirit  of 
compromise,  and  for  that  reason  some  people  looked  upon  committees  as  an 
undesirable  way  of  carrying  out  any  object.  But  it  was  a  necessary  way, 
notwithstanding  the  saying  attributed  to  Lord  Grimthorpe,  that  he  would 
not  put  himself  into  the  hands  of  a  committee,  even  if  it  were  a  committee 
of  augels.  He  had  always  had  such  a  great  admiration  for  Mr.  E.  P.  Hardy"s 
book,  as  one  of  the  most  handy  tools  which  actuaries  could  use  in  their 
daily  work,  that  he  regretted  the  Joint  Committee  had  not  as  yet  given  them 
such  a  book  on  the  new  basis.  But  one  must  live  in  the  hope  that  they  had 
left  something  for  private  enterprise,  and  that  before  long  a  book  would  be 
published  which  would  embrace  the  monetary  functions  given  by  Mr.  Hardy  ; 
also  the  endowment  assurance  policy  values.  He  would  also  express  the  hope 
that  if  such  a  work  were  undertaken  by  any  individual,  the  Joint  Committee 
would  give  them  every  facility  for  carrying  it  through  in  a  complete  form. 

The  adoption  of  the  Eeport  was  then  put,  and  carried  unanimously. 

The  election  of  officers  for  the  ensuing  year  was  then  proceeded  with, 
Messrs.  Levine  and  Kentish  acting  as  scrutineers. 

The  Pbesidext  announced  that  the  whole  of  the  gentlemen  recommended 
by  the  Council  had  been  unanimousl}-  elected  as  follows  : — 

President. 
Henet  Cockbubx. 

Vice-Presidents. 

Thomas  G.  C.  Beowxe.  |        Eexest  Woods. 

Geoege  KI^'G.  Feedebick  Schooling. 
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Council. 

Thomas  Ga>'S  Acklasd.  Geoege  Kixg. 

*Hexet  James  Bakee.  *Geoege  James  Lidstone. 

Aethue  Digby  Besa>'t,  B.A.  He>-ev  AVilliam  Ma>'ly. 

James  Blakey.  Aethue  Ebxest  Molynecx. 

Thomas  G.  C.  Beow>-e.  *William  Peyto>'    Phelps,  M.A. 

Hexey  Cockbtjbn.  Geeald  Hemi>'gton  Eya^. 

Geoege  Stephen  Cbisfobd.  Feedeeick  Schooli>'g. 

GoEDOx  DocGLAS.  Geoege  Todd,  M.A. 

Joseph  Ebxest  Faclks,  B.A.  Ralph  Todhuxtee,  M.A. 

DcxcanCummixg  Fbaseb.M.A.  Samuel  Geoege  Waexeb. 

*XiEL  Ballingal  Gu>'>'.  Alfbed  "William  "Watsox. 

Geoege  Fea>"cis  Haedy.  James  Douglas  Watson. 

*Ealph  Peice  Habdy.  Ebnest  Woods. 

Chables  Daniel  Higham.  Feank  Beetband  Wyatt. 

William  Hughes.  Thomas  Emley  Young,  B.A. 

Treasurer. 
Geeald  Hemington  Ryan. 

Honor a/nj  Secretaries. 
Geoege  Todd,  M.A.  |      Samuel  Geoege  Wabneb. 

*  Not  Members  of  the  last  Couucil. 

Mr.  CocKBUBN  returned  the  best  thanks  of  the  newly-elected  Couucil 
and  himself  for  the  confidence  expressed  in  the  election,  which,  he  felt  sure, 
each  and  all  would  do  their  best  to  justify.  Especially  he  wished  to  tender 
to  the  members  his  very  sincere  acknowledgment  of  the  great  honour  they 
had  paid  to  himself,  in  elevating  him  to  the  highest  position  in  the  Institute, 
a  position  which  had  been  filled  by  a  number  of  distinguished  and  successful 
men,  in  whose  footsteps  it  was  not  easy  to  tread.  He  was  conscious  that 
that  high  place  carried  with  it  its  own  responsibilities.  He  could  but  hope 
to  fulfil  the  duties,  not  with  the  brilliancy  of  some  of  his  predecessors,  yet  in 
some  degree  which  would  tend  to  uphold  the  dignity  of  the  Institute,  and 
further  its  usefulness.  He  took  encouragement  when  he  looked  at  the  names 
of  those  who  had  been  elected  to  serve  with  him  on  the  new  Council,  for 
there  he  saw  not  only  many  old  friends,  but  the  names  of  men  whom  he 
knew  to  be  loyal  and  helpful,  and  who  would  always  be  ready  to  give  their 
best  thoughts  and  energies  to  anything  which  would  promote  the  -welfare  of 
the  Institute.     Again  he  thanked  sincerely  all  present  for  his  election. 

Mr.  Tayloe  said  he  had  much  pleasure  in  proposing  the  re-election  of 
Mr.  Bernard  Woods  and  Mr.  W.  M.  Monilaws,  and  the  election  of 
Mr.  G.  A.  Brown,  to  act  as  auditors.  Those  three  gentlemen  were  sufficiently 
weU  known  to  nearly  everyone  in  the  room  to  recommend  themselves,  and, 
therefore,  anj'  comment  with  regard  to  them  would  be  superfluous. 

Mr.  L AiNG  cordially  seconded  the  resolution,  which  was  put  to  the  meeting 
and  carried  unanimously. 

Mr.  A.  H.  Bailey  said  he  had  great  pleasure  in  proposing  a  vote  of  thanks 
to  the  President,  Vice-Presidents,  Council,  Officers,  Examiners,  and  Super- 
visors, for  their  services  in  the  past  year.  He  believed  he  was  one  of 
the  oldest,  if  not  indeed  the  oldest,   member  of  the  Institute,  having  been 
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admitted  iu  the  year  1818,  the  date  of  its  establishment,  and  as  he  had 
ahso  had  some  experience  on  the  Council,  he  was  perhaps  able  to  appreciate 
the  excellence  of  the  work  done  during  the  past  year  by  that  bod}^  as  shown 
in  the  report  presented  to  the  meeting  that  day.  The  onl}'  matter  to  which 
it  occurred  to  him  to  draw  a  little  attention  was,  that  he  was  rather  struck 
with  the  accumulation  of  the  funds,  and  he  did  not  know  whether  that 
was  necessary,  or  to  be  desired.  Perhaps  the  Council  would  consider  whether 
the  subscriptions  could  be  reduced.  There  seemed  to  him  to  be  no  object  in 
having  a  geueral  fuud  of  sometliing  like  £8,000,  esi^ecially  now  that  the 
heavy  work  connected  with  the  mortality  experience  had  been  completed. 

Mr.  W.  Oscar  Nash  had  much  pleasure  in  seconding  the  vote  of  thanks 
moved  b^'  Mr.  Bailey,  and  would  only  add  that  members  should  be  especially 
grateful  to  the  President  and  other  officers  who  attended  the  American 
Congress  and  represented  the  Institute  so  successfull3\ 

The  motion  was  put,  and  carried  unanimously. 

The  PuESiDENT,  on  behalf  of  the  out-going  Council,  thanked  the 
members  very  much  for  their  vote  of  appreciation.  With  regard  to 
Mr.  Baile3''s  observations  as  to  the  accounts,  he  (Mr.  Hughes)  did  not 
comment  upon  that,  because  he  confessed  it  was  a  point  on  which  he  could 
say  very  little.  All  were  conscious  that  the  funds  were  lai'ge,  but  whether 
they  were  too  large  was  a  question  j'et  to  be  considered.  He  would  remind 
Mr.  Bailey  that  the  cost  of  the  mortality  investigation  did  not  fall  upon 
tliose  funds,  because  it  was  contributed  to  by  the  Offices,  and  formed  a 
separate  fund  altogether.  With  i-egard  to  the  question  of  i-educing  the  rate 
ot"  subscription,  or  otherwise  disposing  of  the  supposed  surplus,  he  was  very 
glad  to  be  able  to  transfer  that  to  the  shoulders  of  his  successor.  Perhaps 
he  would  take  the  matter  into  consideration. 

Mr.  A.  W.  Taex  said  that  one  more  duty  remained,  namely-,  to  propose 
a  vote  of  thanks  to  Mr.  Wilson,  Mr.  Bernard  Woods,  and  Mr.  Monilaws, 
for  their  services  as  auditors  during  the  past  \'ear.  He  was  sure  that  it 
would  be  passed  unanimouslj',  because  it  was  well  recognized  that  the  services 
of  auditors  were  quite  necessar}',  even  though  they  might  not  be  very 
arduous.  The  Institute  wished  to  thank  them  very  heartily  for  those 
services. 

Mr.  A.  R.  Baeeaxd  seconded  the  resolution  with  much  pleasure. 

Mr.  WiLSOX  thanked  the  member.s,  on  behalf  of  his  colleagues  and 
himself,  for  their  vote.  With  regard  to  the  funds,  the  system  of  book- 
keeping was  so  simple  that  the  labours  of  the  auditors  were  reduced  to  a 
minimum.  He  wished  also  to  saj'  that  the  Assistant-Secretary  kept  his 
books  and  papers  in  such  excellent  order,  that  there  was  very  little  indeed 
to  do.  But  the  work,  though  light,  was  performed  with  a  great  deal  of 
pleasure. 

The  Pbesident,  in  adjourning  the  meeting,  intimated  that  the  next 
gathering  of  members  would  be  held  on  November  28th.  1904',  when  those 
present  would  have  the  pleasure  of  listening  to  an  address  b}^  the  new 
President. 
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Additions  to  the  Lihrary. 

The  following  works  have  been  added  to  the  Library  since  the 
publication  of  the  Journal  for  October  1903 : 


I 


Accountants  and  Auditors,  Society  of 
List  of  Members,   &c.,  1904-5. 

Accountants,  Institute  of  Chartered,  in  England  and  Wales. 

Catalogue  of  the  Libi'ary,  1903.  ( 

List  of  Members,  190i.  3 

Actuaries,  Faculty  of 

Transactions,  1903-4. 

Actuarial  Society  of  America. 

Transactions,  1903-1. 

Actuarial  Society  of  New  South  Wales. 
Traiisaetioiis,  1903-4. 

American  Mathematical  Society. 
Transactions,  1903-4. 

American  Statistical  Association. 
Transactions,  1903-4. 

Australian  Mutual  Provident  Society. 
Fifty-fifth  Annual  Report,  1904. 

Austria. 

Bericht  der  Arbeiter-Unfall-Versiclierungs-Anstalt  fiir^ 

das  Konigreich  Bohmen.     1902. 
Die  privaten  Vei'sicherungsunternehmungen  in  den  im  j 

lieichsrathe  vertretenen  Konigreichen  und  Landern  }■ 

im  Jahre,  1901. 
Mitteilungen  des    Verbandes   der   osterr.  und    uiigar.  { 

Yersieherungs-Techniker.     1903-4.  J 

Bankers. 

Journal  of  the  Institute  of  Bankers,  1903-4  "^ 

List  of  Members,  190*.  j 

Belgium. 

Bulletin  de  1' Association  des  Actuaires  Beiges. 
Compte  Rendu  des  OjKrations  et  de  la  Situation  de  la  ) 
L'aisse  Generale  d'Epargne  et  de  Retraite.     1903.     ) 

"  Biometrika." 

Vol.  II,  part  IV,  and  Vol.  Ill,  parts  I,  II,  and  III. 

Containing  infer  alia  : — 
"  Addendum   to  '  Graduation  and  Analysis  of  a  Sickness 

Table '  ",  by  W.  Palin  Elderton.    (Vol.  II,  part  IV). 
"  Tables  of    Powers   of   Natural    Numbers  and   of    the 

Sums    of    Powers    of   the   Natural    Numbers    from 

1-100  ",  by  W.  Palin  Elderton.     (Vol.  II,  part  IV). 
"  Graduation     of    a     Sickness    Table     by     Makeham's 

Hypothesis  ",  by  J.  Spencer.     (Vol.  Ill,  part  I). 

Birmingham,  Insurance  Institute  of 

Transaction,  1901-2.  f 


By  whom  presented 
(when  not  purchased). 


The  Socieitf. 

The  Tnstittite. 

The  Faculty. 
The  Socief//, 
The  Society. 
The  Society. 
The  Association. 
Hie  Society. 


The  Austrian 
Qovernment. 


The  Institute. 


The  Association. 
The  Belgian 
Government. 


Purchased. 


The  Insurance 
Institute. 
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British  Offices  Life  Tables,  1893. 

An  Account  of  the  Principles  and  Methods  adopted  in^ 
the  Compilation  of  the  Data,  the  Graduation  of 
the    Experience,    and    the    Construction    of    the  !- 
Deduced  Tables.     By  T.  G.  Ackland,  H.  J.  Baker, 
J.  Chatham,  and  G.  F.  Hardy.     1903.  J 

Another  Copy. 

"Business  Encyclopoedia  and  Legal  Adviser." 
Vol.  V  (PRI-Z). 

Chartered  Accountants  Students'  Society  of  London. 
Transactions,  1887. 


By  whom  presented 
(when  not  purchased). 

The  Joint 

Mortality 

Experience 

Committee. 

Purchased. 


Purchased. 


A.  E.  Molynettx. 


Coghlan  (T.  A.). 

Statistical   Account  of   Australia    and    New   Zealand,  ^ 

1902-3.  ( 

Statistics   of   the   Six   States   of   Australia    and    N^ew  ( 

Zealand.     1861-1902.  J 


Day  (W.  R.). 

Double  Endowment  Assurances. 

The  Financial  Problem  of  Greater  Sydney. 

Eisner  (Dr.  A.  F.). 

Assecuranz  Almanach,  1901. 

Engineers,  Institution  of  Civil 
List  of  Members,  1904. 

European  Assurance  Society. 

Report  upon  the  Investigation  of  the  Affairs  of  the,  | 
by  C.  J.  Bunyon.     1871.  ) 

Fox  (M.). 

Presidential  Address  to  the  Insurance  Institute  of  New  ^ 
Zealand.  Containing  an  Index  to  the  Papers  read  ( 
before  the  Federated  Institutes  and  similar  Societies  C 
to  the  end  of  1903.  J 

Prance. 

Bulletin  de  I'lnstitut  des  Actuaires  Francais. 

Gamborg  (V.  E.). 

Logaritmer  og  Antilogaritmer.     4-eifrede.  ^ 

Logaritmer      til      de      Trigonometriske      Funktioncr.  ' 

4-cifredc.  C 

Logarithmer  og  Antilogaritmer.     5-cifrcde.  J 

Germany. 

Deutscher     Verein      fiir      Versicheruugs-Wissenschaft. ") 

List  of  Members,  1904. 
Rechenscliaftsbericht  der  Gothaer  Lebensversicherungs- 

bank  auf  Gegenseitigkeit,  1903. 
VerofEentlichungeu    des    Deutschen    Vereins    fiir  Vers- 

ischerungs-Wissenschaft,  1904. 
Zeitschrift     des     Kouiglich     Preussischeu    Statistischeu 

Bureaus.     1903-4. 
Zeitschrift     fiir     die     gesamte     Versicherungs-Wisseu- 

schaft.     1903-4. 
Zustand      und     Fortschritte     der     deutschen    Lebens- 

versicherungs-Anstalten  im  Jahre  1903. 


The  Government 
ofN.S.W. 


I  The  Author. 


The  PuhUshers. 


The  Instittdion. 


TF.  Hughes. 


The  Author. 


The  Institute. 


The  Author. 


The  Society. 

The  Gotha 
Life  Office. 

The  Editor. 

The  German 
Government. 

The  Society. 
The  Publisher. 
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Goldman  (L.). 


By  whom  presented 
(ichen  not  purchased). 


the  United  States  of  America  for  the  protection  of 
wives  and  children  as  Life  Insurance  Beneficiaries 
aofainst  the  claims  of  Creditors. 


The  Author. 


Harvey  (C.  J.), 

Health  and  Life  Insurance  Tables  at  3,  Z\,  and  4  per 
cent,   interest,    based    upon     the     Sickness    and 

Mortality  Experience  of  the  I.O.O.F.  Manchester  "-  The  Author. 

Unity  Friendly   Society,    1893-1897.     New   York, 
1904. 

Holland. 

Archief  voor  de  Verzekeriugs-Wetenschap,  1903-4.  The  Society. 

Jaarboekje  van  de  Vereeniging  voor  Levensverzekering,  )  The  "Algemeene 

1904.                                                                                     3  Maatschappij." 

Mededeelingender  Yereeniging  voor  Levensverzekering,  )  ™,      c       j 

1903-4.  ^^'  ^""'"'^y- 


"Insurance  Eegister."     By  William 'SMiite. 

1887,  1889,  1890-1893,  1897,  1898,  and  1003. 

Jones  (E.  Farnival). 

Friendly  Societies'  and  Trade  Unions'  Accounts. 

"  Journal  of  the  Federation  of  Insurance  Institutes." 

Vol.  VI,  containing  inter  alia  :  — 
"Essential   Features    in  Life  Assurance  Organization'", 

by  T.  Bradshaw. 
"  Canada  as  a  Field  for  Life  Assurance  ",  by  D.  Burke. 
"  Intermittent  Albuminuria  in  relation  to  Life  Assurance," 

by  J.  Finlayson,  M.D. 
"  Tubercular  Disease  and   Heredity  in    relation  to  Life 

Assurance  ",  by  J.  Finlayson,  M.D. 
"  Assignments    of    Policies     of     Life    Assurance ",    by 

C.  E.  Howell. 
"  Notes  on    some   Le?al    Matters    in  relation  to    Life 

Policies  ",  by  W.  P.  Phelps. 
"  Appendicitis     in    relation    to     Life    Assurance ",    by 

W  Thorburn. 


Karnp  (Prof.  Johannes). 

Reform  des    Rechnungswesens   der    Gothaer   Lebens-  } 
vicherungsbank.  \ 

Kinniburgh  (J.  W.). 

Cuuntine:  and  Counting  Machines. 


Kyd  (T.). 

Free  and  Restricted  Trade. 


Lely  (J.  M.),  and  Craies,  (W.  F.) 

Finance  Act,  1894,  annotal 

specially  directed  to  the  Death  Duties  as  affected 


The  Finance  Act,  1894,  annotated;  with  an  introduction  "^ 


by  the  Act. 

Loewry  (Dr.  A.). 

Versiehertmgsmathematik. 


C.  4-  E.  Layton. 


Purchased. 


Purchased. 


The   Gotha 
Life   Office. 

The  Author. 

The  Author. 

Purchased. 

The  Author. 
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Londoa  Mathematical  Society. 
Proceedings,  1903-4. 

McLean  (W.). 

The  decliuins:  Birth-Rate  in  Australia. 


By  whom  presented 
(u'Aeft  not  purcJiasetl). 


The  Society. 


The  Author. 


Manes  (Dr.  A.). 

Versicheruugs  -  Wissenschaft     auf     deutschen     Hoch- 
schulen. 


The  Author. 


Moore  (R.  M.). 

The  Comparative  Mortality    of   Abstainers   and    Non- 
Abstainers  from  Alcoholic  Beveraares. 


The   r.  K. 

Temperance  and 

Gen.  Prov. 

Institution. 


New  South  Wales,  Insurance  Institute  of 
Transactions  1902  and  1903. 

Paget  (Sir  John),  Bart.,  K.C. 
The  Law  of  Banking. 

Palmer  (F.  A.). 

Company  Law :  A  practical  Hand-book,  with  an 
Appendix  containing  the  Companies'  Acts,  1862  to 
1900,  and  Rules,  etc. 

Parliamentary  Papers. 

Acts  of  Parliament.  ^ 

Collecting    Societies    and    Industrial    Assurance 
Companies,  1896. 

Patriotic  Fund  Re-organization,  1903. 
Census,  1901,  India. 

Vol.    I.         Report,    Tables,    and     Ethnographic 
Appendices,  by  H.  H.  Risley  and  E.  A.  Gait. 
Census,  1901,  Scotland.  "^ 

Population  Tables,  with  Report.     Vol.  III.  ) 

Colonies. 

Canada. 

Reports  of  the  Superintendent  of  Insurance  ) 
for  the  years  1900,  1901  and  1902.  X 

Ceylon. 

Census,  1891.     General    Report    and    Tallies.  ^ 

3  volumes.  ( 

Census,  1901.     Review  of  the  Operations  and  C 

Results,  and  Tables.     4  volumes.  J 

New  South  Wales. 

Annual  Report  of  the  Government  Statistician  ' 

on    Births,    Deaths,   and    Marriages    in 

1903. 
Report    of    the   Royal   Commission    on    the 

Decline    of     the    Birth-Rate     and     the 

Mortality  of  Infants.     Vol.  I. 
Results   of   Census,   taken  31    March    1901. 

Part  VIII.      Occupations  of  the  People. 
Vital     Statistics.       Report     for     1902     and 

previous  years. 


The  Insurance 
Institute. 


Purchased. 


Purchased. 


Purchased. 

The  Secretari)  of 
State  for  India. 

Purchased. 


The  Government 

Insurance 

Department. 


The  Colonial 
Office. 


The  Government 

of  N.  S.  W. 
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By  whom  presented 
(when  not  purchased). 


The  Goternment 

o/y.z. 


The  Government 
of  S.  Australia. 

The  Government 
of  Victoria. 


The  Government 
of  W.  Australia. 


Parliamentary  Papers — CconfinuedJ. 

Xew  Zealand. 

A  brief  survey  of  State  Life  Insurance. 
Friendly    Societies.       Twenty-sixth     Annual 

Eeport  of  the  Registrar,  1903. 
Official  Year-Book,  1903. 
Statistics  of  the  Colony  for  the  year  1902. 
South  Australia. 

Friendly   Societies.      Fourth  Report   of   the ") 
Public  Actuary,  1899.  j 

Victoria. 

Friendly    Societies.        Twenty-fifth    Annual  ^ 

Report  of  the  Actuary,  1902.  I 

Statistic.ll  Register  for  the  years   1901,  1902  C 

and  1903.  J 

Western  Australia. 

Census,  1901.    Report  and  Tables.    2  volumes."^ 
Friendly  Societies.     First  Annual  Report  of  | 
the  Registrar  in  connection  with  Trade  f 
Unions. 
Registrar's   Annual   Return    and   Report   of  [ 
Proceedings   under  the    Industrial  Con- 
ciliation and  Arbitration  Act,  1902. 
Statistical   Register  for   1902   and    previotis 

years. 
Year  Book  for  1900-1.     Tol.  I.  J 

Friendly  Societies. 

Building  Societies. 

Eighth  Annual  Report,  Part  II. 
Chief   Registrar's   Report  for   1902.       Parts   A, 

B,  C,  and  D. 
Guide  Book  of  the  Registry  Office,  1904. 
Life  Assurance  Companies. 

Returns,  1903. 
Local  Loans  Fund. 

Report  and  Accounts  for  1902. 
National  Debt. 

Military  Savings  Banks.     Account   to  5  January 

1901r. 

Savings  Banks  and  Friendly  Societies.      Account 
to  20  November  1903. 
Patriotic  Fund. 

Forty-second  Annual  Report  of  the  Royal   Com- 
missioners.    1904. 
Prevention  of  Corruption  Bill. 

Report  of  Committee,  with  Proceedings. 
Registrar-General.     England. 

Sixty-fourth    Annual   Report   on   Births,   Deaths 
and  Marriages.     1901. 
Registrar- General.     Ireland. 

Thirty-ninth  detailed  Annual  Report   on    Births, 
Deaths  and  Marriages.     1902. 
Registrar-General.     Scotland. 

Forty-seventh  detailed  Annual  Report  on  Births, 
Deaths  and  Marriages.      (Abstracts  of  1901.) 
Superannuation . 

Teachers'  Pension  Fund  (Ireland).     Report  on  the 
Valuation  on  31  December  1900. 
Workmen's  Compensation. 

Statistics  of  Proceedings  under  the  Acts  of  1897 
and  1900,  and  the  Employers'  Liability  Act, 
1880,  during  the  year  1902.  / 

VOL.  XXX^'III.  3    c 


Purchased. 


The  Board  of  Trade. 
\ 


Purchased. 
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Periodicals. 

Accountants'  Magazine. 
Australasian  Review,  1902. 
Insurance  Record. 
Post  Magazine. 

Post  Mao-azine   for   the  years  1874-1876,  1880-1882, 
and  1884^1886. 

Post  Magazine  Almanac. 

Porter  (J.B.). 

The  Laws   of   Insurance  :    Fire,    Life,    Accident,    and 
Guarantee.     Fourth  edition.     1904. 


By  whom  presented 
{when  not  purchased). 


Purchased. 

R.  F.  Hardy. 

The  Editor. 

The  Editor. 

The  National 

3Iutual  Life 

Assurance 

Society. 

The  Editor. 


Purchased. 


I 


Prudential  Insurance  Company  of  America. 

Handhook  and  Reference  Guide  to  the  Exhibits  of  the 
Company  at  the  Louisiana  Pui-chase  Exposition, 
1904. 


The  Company. 


Royal  Astronomical  Society. 

Memoirs.     Vols.  LIV  and  LV,  with  Appendices. 

Sanders  (W.),  and  Ackland  (T.  G.). 

A  Digest  of  the  Results  of  the  Census  of  England  and  "^ 
Wales  in  1901,  arranged  in  Tabular  form,  together  > 
with  an  Explanatory  Introduction.  j 

Sceptre  Life  Association. 

Report  on  the  Valuation  as  at  31  December  1903,  by 
H.  W.  Manly. 

Scientific  and  Learned    Societies    of    Great    Britain    and 
Ireland. 

Official  Year-Book,  1903. 
South  Australian  School  of  Mines  and  Industries. 
Annual  Report,  1903. 

Statistical  (Society  Royal). 
Journal,  1903-4. 

"Stock  Exchange  Official  Intelligence",  1903. 


The  Society. 


C.  cj-  E.  Layton. 


W.  Hughes. 


Purchased. 


The  Public 
Actuary  of 

S.  Australia. 


The  Society. 
Purchased. 


Switzerland. 


Rapport  du  Bureau  Federal  des  Assurances  sur  les 
Enterprises  Privees  en  Matiere  d' Assurances  en 
Suisse,  1902. 


The  Sioiss 
Government. 


Toronto,  Insurance  Institute  of 

Proceedings,  1900-1,  1901-2,  and  1902-3. 


The  Insurance 
Institute. 
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By  whom  presented 
(when  not  purchased). 
United  States  of  America. 

.     C         The  Actuarial 
Mortality  Exj^erience  or   Thirty-four  Life  Companies  >  Societu  of 

upon  Ninety-eiglit  special  classes  of  Risks.  /  America, 

Official  Publications — 
New  York  State. 

Forty-fifth       Annual       Report       of       the      )      The  Government 
Superintendent  of  Insurance,  IQO-i.  j      Insurance  Dept. 

Walker  (F.  A.). 

Money.  ^ 

Money  in  its  relations  to  Trade  and  Industry.  j  Purchased. 

Westergaard  (H.).  (  The  National 

_^.    ^   ,  \  Mutual  Life 

Die  Lehre  von  der  Mortalitat  und  Morbilitiit.  j  Assurance 

C  Society. 

Whittaker  (T.  P.),  M.P.  (  The  U.K. 

J      Temjjei'ance  and 
Alcoholic  Beverages  and  Longevity.  "j  Gen,  Prov, 

C  Institution. 

Whitworth  (W.  A.). 

DCC  Exercises,  including  hints  for  the  solution   of  all ")  v    •  -h       rl 

the  questions  in  "  Choice  and  Chance."  > 

Yorkshire,  Insurance  Institute  of 

Proceedings,  1902-3.  \  The  Insurance 

j  Institute. 

Young  (T.  E.). 

Insurance.  The  Author, 

Another  Copy.  Purchased. 

The    following   additional    copies    of    works    already  in    the 
Library  have  also  been  added: — 

Burn  (J.),  and  Brown  (E.  H.). 

Elements    of    Finite    Differences,    and    Solutions    to  ~\ 

Questions  set  for  Part  I  of  the  Examinations  of  /•  Purchased, 

the  Institute  of  Actuaries.  j 

Chartered  Accountants  Students'  Society  of  London. 

Transactions,  1892.  A.  E,  Molyneux. 

Hughes  (W.). 

Practical  Information  for  Life  Assurance  Agents.    1875.  The  Author. 

Earup  (Prof.  Johannes). 

Die  Finanzlage  der  Gothaischen  Staatsdiener-Wittwen-  \        ilr  t     i  t  -f 
Societat  am  31  December,  1890.  ;    ,  Mutual  L,ije 

K,  Assurance  Society. 
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The  Examinations  of  the  Institnte  of  Actuaries. 

The  Council  have  been  considering  the  Examination  arrangements. 
At  present  two  Papers  are  set  in  each  of  the  fovir  Parts  of  the 
Examinations^  and  four  hours  are  allowed  the  students  for 
answering  each  Paper,  making,  for  each  Part,  eight  hours  in  all. 
Seeing,  however,  that  in  Parts  II,  III  and  IV,  it  is  not  easy  to  limit 
the  questions  to  those  which  can  be  answered  in  short  space,  the 
Council  have  decided  to  allow  nine  hours  in  all  for  the  Examination 
in  each  of  these  Parts,  without  increasing  the  number  of  questions. 
In  each  Part  three  Papers  will  be  set,  and  three  hours  will  be 
allotted  to  each  Paper.  In  this  way,  not  only  will  the  candidates 
have  more  time  to  answer  the  questions,  but  they  will  not  be 
called  upon  to  sit  so  long  at  a  stretch,  and  thus  the  strain  on  them 
will  be  reduced.  The  change  will  take  effect  at  the  Examinations 
to  be  held  in  April  1905. 

No  alteration  has  been  made  in  respect  of  Part  I. 

Opportunity  is  taken  to  repiint  here  the  Rules  prescribed  by 
the  Council  to  regulate  the  Examinations,  and  the  Syllabus  of 
Examinations.  It  will  be  noticed  that  a  few  verbal  alterations 
have  been  made  in  the  Syllabus,  to  remove  ambiguity,  and  to 
make  it  quite  clear  to  students  which  subjects  they  are  expected 
to  take  up  for  each  Part  of  the  Examinations. 
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RULES  prescribed  by  the  Council  of  the  Institute  to  regulate 
Examinations  qualifying  for  admission  to  the  Classes  of 
Student,  Associate,  and  Fellow,  respectively. 

Ge2st:ea.l  Eegulatioxs. 

1.  The  Examinations  shall,  until  further  notice,  he  conducted  in 
writing,  under  such  conditions  as  the  Council  may  prescrihe. 

2.  The  Examiners  shall  place  successful  Candidates  in  three 
Classes,  according  to  merit,  and  the  names  in  each  Class  shall  be 
arranged  in  alphabetical  order. 

3.  Xo  Candidate  will  be  allowed  to  present  himself  for 
Examination  until  he  has  paid  all  Entrance  Fees,  Subscriptions, 
and  Examination  Fees  that  may  be  due. 

4.  Examinations  will  be  held  in  A.pril  of  each  year,  or  at  such 
other  time  as  the  Council  may  prescribe. 

Examinations  in  the   United  Kingdom. 

5.  At  least  one  month's  public  notice  will  be  given  of  the  days 
and  hours,  and  of  the  place  or  places,  of  the  Examinations. 

6.  Candidates  for  any  Examination  must  give  to  the  Honorary 
Secretaries  fourteen  days'  notice  in  writing  of  their  intention  to 
present  themselves  for  Examination,  and  must  specify  the  particular 
Examination. 

Examinations  in  the  Colonies. 

7.  Public  notice  will  be  given,  not  later  than  in  Xovember  of 
each  year,  by  advertisement  in  at  least  one  newspaper  of  the  Colony 
in  which  an  Examination  is  to  be  held,  of  the  date  and  place  of  such 
Examination. 

8.  Candidates  for  any  Examination  in  a  Colony  must  give  to  the 
Honorary  Secretaries  notice  in  writing  of  their  intention  to  present 
themselves  for  Examination,  and  must  specify  the  particular 
Examination.  Such  notice  must  be  posted  in  time  to  reach  the 
Honorary  Secretaries  in  London  not  later  than  on  the  31st  January- 
preceding  the  date  of  the  Examination. 

Class  or  STrDE>-T. 

1.  Candidates  for  admission  to  the  Class  of  Student  must,  at  the 
time  of  giving  notice  of  their  intention  to  present  themselves  for 
Examination,  pav  an  Entrance  Fee  and  an  Examination  Fee,  each 
of  £1.  Is. 
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2.  Candidates  who  have  paid  the  above  Fees,  and  whose 
applications  for  admission  have  been  approved  by  the  Council,  shall, 
unless  exempted  under  the  next  clause,  be  examined  in  the  subjects 
set  forth  in  Part  I  of  the  annexed  Syllabus.  Application  must  be 
made  on  the  form  pi-escribed  by  the  Council,  which  may  be  obtained 
fi'om  the  Honorary  Secretaries. 

3.  Graduates  in  Mathematical  Honours  of  any  University  in  the 
United  Kingdom  will  be  exempt  from  Examination  in  Part  I  of  the 
Syllabus. 

4.  In  the  event  of  a  Candidate  passing  the  Examination,  he  will 
be  admitted  a  Student  after  he  has  signed  the  Form  of  Obligation 
prescribed  by  the  Council,  and  paid  his  Subscription  of  £1.  Is.  for 
the  current  year. 

5.  In  the  event  of  a  Candidate  failing  to  pass  the  Examination, 
he  shall,  subject  to  the  approval  of  the  Council,  and  on  payment  of 
the  Examination  Fee,  be  permitted  to  be  examined  in  a  subsequent 
year. 

Class  of  Associate. 

1.  Students  shall  be  required  to  pass  Parts  I  and  II  of  the 
Syllabus  to  qualify  for  admission  to  the  Class  of  Associate,  and, 
subject  to  the  exceptions  contained  in  these  Rules,  no  Student  shall 
present  himself  for  Examination  in  the  second  part  unless  he  shall 
have  previously  passed  the  first  part  of  the  said  Examination. 

2.  Candidates  for  Examination  in  either  part  must,  at  the  time 
of  giving  notice  of  their  intention  to  present  themselves,  pay  a  fee 
oi£l.ls. 

3.  Students  of  the  Institute  admitted  after  1st  October  1898,  shall 
be  required  to  pass  only  Part  II  of  the  Syllabus  to  qualify  for 
admission  to  the  Class  of  Associate. 

4.  Fellows  (by  Examination)  of  the  Faculty  of  Actuaries  in 
Scotland  will  be  considered  by  the  Council,  other  circumstances  being 
in  their  view  favourable,  to  be  eligible  as  Associates,  without  passing 
the  Examinations  for  admission  to  the  Class  of  Associate. 

Class  of  Fellow. 

1.  Students  or  Associates  shall  be  required  to  pass  Parts  I,  II, 
III  and  IV  of  the  Syllabus  to  qualify  for  admission  to  the  Class  of 
Fellow,  subject  to  the  exceptions  contained  in  these  Rules.  No 
Candidate  shall  present  himself  for  Parts  III  and  IV  until  the 
expiration  of  at  least  twelve  mouths  after  passing  Part  II. 

2.  Candidates  may  present  themselves  for  Parts  III  and  IV  in 
the  same  year,  and  in  the  event  of  a  Candidate  passing  in  Part  IV 
and  failing  in  Part  III,  he  may  present  himself  for  Part  III  alone 
in  a  subsequent  year.  Otherwise  Part  III  must  be  passed  before 
Part  IV. 

3.  Candidates  for  Examination  in  Parts  III  and  IV  must,  at  the 
time  of  giving  notice  of  their  intention  to  present  themselves,  pay  a 
fee  of  £1.  Is.  in  respect  of  each  part  for  which  they  enter. 

4.  Associates  who,  prior  to  the  commencement  of  the  Bye-Laws 
(2Gth  February  ISSG),  had  passed  Part  I,  or  Parts  I  and  II,'shall  be 
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requii'ed  to  pass  only  Parts  II,  III  and  IV,  or  onlj  Parts  III 
and  IV,  respectively,  of  the  Examination  to  qualify  for  admission  to 
the  Class  of  Fellow. 

5.  Associates  admitted  after  26th  February  1886,  shall  be  required 
to  pass  only  Parts  III  and  IV  of  the  Examination  to  qualify  for 
admission  to  the  Class  of  Fellow ;  and  Students  admitted  after 
1st  October  1898  shall  be  required  to  pass  only  Parts  II,  III  and  IV 
of  the  Examination  to  qualify  for  admission  to  the  Class  of  Fellow. 

N.B. — Fart  III,  Section  A,  of  the  SyJlalus  dated  9th  January  1894 
shall  be  held  to  be  equivalent  to  Part  IV;  and  Part  III, 
Section  B,  to  Part  III  of  this  Syllabus. 


By  order  of  the  Council, 

Hon.  Sees. 


GEORGE   TODD,  ^ 


SAMUEL  GEOEGE  WARNER,  / 

\_Attention  is  called  to  the  Regulations  for  Probationers  ^irinted 

on  page  706.'] 

October,  1904. 


I 


SYLLABUS     OF     EXAMINATIONS 
Referred  to  in  the  annexed  Pules. 

Part  I. 

(1)  Arithmetic  and  Algebra. 

(2)  The  Theory  and  use  of  Logarithms. 

(3)  The  Elements  of  the  Theory  of  Probabilities. 

(4)  The  Elements  of  the  Calculus  of  Finite  Differences,  including 

Interpolation  and  Summation. 

Paet  II. 

(1)  Compound  Interest  and  Annuities-Certain. 

(2)  The  application  of  the  Theory  of  Probabilities  to  Life  Contin- 

gencies. 

(3)  The  Theory  of  Annuities  and  Assurances  on  Lives  and  Survivor- 

ships. 

(4)  The  elementary  application  of  the  Calculus  of  Finite  Differences, 

and  of  the  Diii'erential  and  Integral  Calculus,  to  Life  Contin- 
gencies.    Expressions  for  the  Law  of  Mortality. 

(5)  The   principles    (as    distinguished   from   the   methods)    of    the 

construction  of  Mortality  Tables  (excluding  graduation)  ;  and 
the  principles  and  methods  of  the  construction  of  monetary 
and  other  Tables  involving  the  Contingencies  of  Life. 

Part  III. 

(1)  The  methods  of  constructing  and  graduating  Mortality,  Sickness 

and  other  Tables. 

(2)  The  history  and  distinctive  features  of  existing  Tables. 
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(3)  The  Valuation  of  the  Liabilities  and  Assets  of  Life  Assurance 

Companies. 

(4)  The  Distribution  of  Surplus. 

(5)  The    Calculation  of   Office    Eates    of    Premium    for   Assurance, 

Annuity,  Sickness  and  other  risks,  excluding  Pension  Funds, 
iind  Widows'  and  Orphans'  Funds. 

(6)  The  practical  valuation  of  Life  Interests  and  Reversions,  and  of 

Policies  for  surrender  or  purchase. 

Paet  IV. 

(1)  The  Elements  of  the  Law  of  Ileal  and  Personal  Property. 

(2)  The  Law  relating  to  Life  Assurance  Companies  and  Life  Assurance 

Contracts. 

(3)  The  Constitution,  Valuation,  and  Calculation  of  Rates  of  Contri- 

bution, of  Friendly  Societies,  Pension  Funds,  and  Widows'  and 
Orphans'  Funds  ;  and  the  Laws  relating  to  such  Institutions. 

(4)  Life  Assurance  Book-keeping ;  preparation  of  Schedules,  State- 

ments and  Reports. 

(5)  The  Principles  of  Banking  and  Finance,  including  a  knowledge 

of  the  Constitution  and  Operations  of  the  Bank  of  England, 
and  of  the  National  and  Local  Debts  of  the  United  Kingdom. 

(6)  The  Investments  of  Life  Assurance  Companies. 


REGULATIONS    FOR    PROBATIONERS. 

The  Council  has  established  a  Class  of  Probationers  who,  while 
not  being  Members  of  the  Institute,  shall  be  allowed  some  of  the 
privileges  of  the  Members. 

Persons  desiring  to  become  Probationers  shall  apply  to  the 
Council,  and,  if  their  applications  are  approved,  shall  become 
Probationers  on  payment  of  an  entrance  fee  of  10s.  Qd.,  but  the 
Council  may  at  any  time  withdraw  their  approval,  and  thereupon  the 
person  shall  cease  to  be  a  Probationer.  Should  the  Probationer 
subsequently  be  admitted  a  Member  of  the  Institute,  this  fee  of  10s.  Gd. 
will  be  taken  as  paid  on  account  of  the  entrance  fee  as  Student. 

The  annual  subscription  for  Probationers  is  10*.  6d.,  payable  on 
admission  and  on  1st  October  in  each  year.  If  the  subscription  for 
any  year  be  not  paid  before  the  31st  December,  then  the  defaulter 
shall  no  longer  be  a  Probationer. 

Probationers  will  be  entitled  to  join  the  classes  for  Students,  in 
accordance  with  the  rules  prescribed  for  such  classes,  and  to  attend 
the  Ordinary  General  Meetings  of  the  Institute,  but  not  to  vote  or 
take  part  in  the  discussions  thereat. 

Probationers  may  borrow  books  from  the  Library  for  the  purposes 
of  their  studies,  but  this  privilege  is  subject  to  the  discretion  of  the 
Librarians,  and  to  the  rules  which  the  Council  may  from  time  to 
time  prescribe. 
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Abstainers  and  Xon-Abstainers  from 
Alcoholic  Beverages,  Mortality 
among  Assured  Lives.  R.  M.  Moore, 
213,  274. 

Letters  from  G.  J.Lidstone,273. 

Ackland  (T.  G.).  Application  of  Lid- 
stone's  Method  to  Joint  Endowment 
Assurances,  61. 

On    Valuation    of   Whole-Life 

Industrial   Assurances,  with  Allow- 
ance for  Lapses,  539. 

Speech  on  Income  Tax,  330. 

„  „  Valuation  of  Endow- 
ment Assurances, 
40. 
„  „  Re-marriage  and 
Mortality  of 
"Widows  on  Russian 
War  Fund,  496. 
ACTTTAEIAL   NOTES — 

Karup's     Formula     for    Valuing 

Policies  in  Groups,  431. 
On    Determination    of     Rate    of 
Interest     in    Annuity- Certain. 
J.  Spencer,  280. 
On  Joint-Life  Annuities.      H,  W. 

Curjel,  353. 
Staff  Pension  Funds.  E.  C.  Thomas, 
276. 
Adlard  (H.  T.).      Speech  on  Methods 
of  grouping  Whole-Life  Assurances, 
418. 
Alcohol,   Association  of    Consumption 
of,  with  Cancer.    Dr.  A.  Newsholme, 
347. 
Alcoholic  Beverages,  Mortality  among 
Assured    Lives    of  Abstainers    and 
Non- Abstainers  from.    R.  M.  Moore, 
213,  274. 

Letters  from  G.  J,  Lidstone, 

273. 
American    Companies,    Experience  of, 
upon     Special     Classes     of    Risks. 
Review,  363. 
Anderson  (J.).  Speech  on  Life  Premium 
Book-keeping,  661. 


Anderson  (W.  S.).  Speech  on  Valuation 
witli  Allowance  for  Lapses,  607. 

Annuities-Certain,  Determination  of 
Rate  of  Interest.     J.  Spencer,  280. 

Continuous  Temporary,  O^^  2^ 

and  3  per-cent,  50. 

Joint-Life.    II.  W.  Curjcl,.353, 


534. 


B. 


Bacon  (J.).  On  Valuation  of  Whole- 
Life  Industrial  Assurances,  with 
Allowance  for  Lapses,  539. 

Bailey  (A.  H.).  Speech  on  Income 
Tax,  325. 

Barnes  (J.  H.).  Speech  on  Income  Tax, 
329. 

Speech  on  Life  Premium  Book- 
keeping, 662. 
„        „    Mortality  among 
Abstainers  and  Xou- 
Abstainers,  262. 

Barrand  (A.  R.).  Speech  on  Mortality 
among  Abstainers  and  Non- 
Abstainers,  263. 

Besant  (A.  D.).  Speech  on  Income 
Tax,  322. 

Board  of  Trade  Returns,  Summary  of, 
for  1902,  172. 

for  1903,  535. 

Book-keeping,  Life  Premium.  J. 
Chatham,  619. 

British  Offices  Life  Tables,  1893. 
Account  of  Principles  and  Methods. 
Review,  356. 

Continuous  Temporary  Annui- 


ties, 50. 

Errata,  98. 

Graduation 


of 


Whole- Life 
Without-Profit  Experience.  G.  F. 
Hardy,  501. 

Official  Symbols,  97. 

Ot^'    Select  Tables,  Re\iew  of, 

287. 

Burn  (J.).  Rates  of  Re-marriage  and 
Mortality  amongst  Widows  in  receipt 
of  Relief  from  Patriotic  (Russian 
War)  Fund,  1854-1900,  433. 
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Cancer,  Association  of  Consuiuptiou  of 
Alcohol  with.  Dr.  A,  Newsliolme, 
3^7. 

Census  of  England  and  Wales  in  1901. 
Digest  of  Results.     Review,  290. 

Chatham  (J.).  On  Life  Premium 
Hook-keeping,  619. 

Children's  and  Widows'  Pensions.  H. 
W.  Manly,  101. 

Collins  (F.  L.).  Speech  on  Re- 
marriage and  Mortality  of  Widows 
on  Russian  War  Fund,  49o. 

Congress  of  Actuaries,  1903  (Fourth 
International),  296. 

COREESPONDENCE : 

Errata  in  Text-Boole  Part  I  (Xew 

Edition).     R.  Todhunter,  98. 
Joint-Life     Annuities.       H.     W. 

Curjel,  534. 
Manchester      Unity      Experience, 
1893-1897.     A.     W.      Watson, 
533. 
Mortality  of  Abstainers  and  Non- 
Abstaiuers.     G.  J.  Lidstoneand 
R.  M.  Moore,  273. 
Council,  Xew  Members  of,  200,  693. 
Curjel      (H.    W.).       On      Joint-Life 
Annuities,  353,  534. 


D. 

Dovey  (W.  R.).  Speech  on  Valuation 
with  allowance  for  Lapses,  610. 

Dunn  (S.  G.).  Tables  of  Continuous 
Temporary  Annuities,  0^'-  2^  and 
3  per-ceut,  51. 


E. 

Elderton  (W.  P.).  Speech  on  Valua- 
tion of  Endowment  Assurances,  41. 

Endowment  Assurances,  Joint  Lives. 
Application  of  Lidstone's  Method. 
T.  G.  Ackland,  61. 

Valuation  of  in  groups.     G.  J. 

Lidstone,  1. 

Errata  in  British  Offices  Life  Tables, 
1893,  98. 

in   Text-Book,    Part    I    (Xew 

Edition),  98. 

Examinations.  Papers  set  April  1903, 
176;  April  1904,  668. 

Results  of.     April  1903,  195 ; 

April  1904,  687. 

Changes  in  the  Rules,  702. 

Rules      prescribed      by      the 

7-Z^^;r     Council,  703. 

— Syllabus  of,  705. 


Faulks(J.  E.).     Income  Tax  as  affecting 

Life  Offices,  297. 
Foot  (H.).     Original  Tables,  137. 
Eraser  ( 1).  C.) .     Comparison  of  methods 

of  grouping  Whole-Life  Assurances 

for  Valuation,  385. 
Speech   on     Mortality    among 

Abstainers  and  Xon-Abstainers,  265. 

G. 

Gillison    (J.    B ).     Speech    on  Income 

Tax,  325. 
Gotha  Life  Office,  Amendment  of  Basis 

of  Calculation  of.     Review,  373. 

Experience  of.     Review,  292. 

Graduation  of   Rates  of    Sickness  and 

Mortality,  Manchester  Unity  of  Odd- 
fellows, 1893-1897.  J.  "Speucer, 
334. 

Whole-Life       Without  -  Profit 

Experience,  British  Offices  Life 
Tables,  1893.     G.  F.  Hardy,  501. 

Grouping  Whole-Life  Assurances  for 
Valuation.  Dr.  J.  Karup's  Formula, 
431. 

Methods  of.    D.  C.  Eraser,  385. 


H. 

Hardy  (G.  F.).  On  Graduation  of 
Whole- Life  Without-Protit  Experi- 
ence, British  Offices  Life  Tables, 
1893,  501. 
Hardy  (R.  P.).  Speech  on  Methods  of 
groupingWhole- Life  Assurances,  427. 

Speech    on    Mortality    among 

Abstainers  and 
Non  -Abstainers, 
268. 
„  „  Valuation  of  En- 
dowment Assur- 
ances, 44. 
Higham   (C.  D.).     Speech   on   Income 

Tax,  327. 
Speech  on  Valuation  of  Endow- 
ment Assurances,  40. 
Hughes    (W.).     Speech   on   Life   Pre- 
mium Book-keeping,  659. 

Speech  on  Methods  of  grouping 

Whole-Life  Assur- 
ances, 429. 
„      „  Mortality   among 
Abstainers  and  Non- 
Abstainers,  271. 
„      „  Re-Marriage    and 
Mortal  ity  of  Widows 
on     Russian    War 
Fund,  499. 
„      „  Staff  Pension  Funds, 
169. 
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Text-Book,  Part  I  (New  Edition). 
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International    Congress   of   Actuaries. 
See  Congress. 


Joint  Life  Annuities.     H.  W.  Curjel, 

353,  534. 
Joint  Lives.     Valuation  in  Groups  of 

Endowment  Assurances  on,  61. 


Karup  (Dr.  J.).     Formula  for  Valuing 
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surances in  Groups,  1,  47. 

Speech  on  Methods  of  Grouping 

Whole-Life     Assu- 
rances, 420. 
„         „     Staff  Pension  Funds, 
162. 

Life  Assurance  Companies  of  the 
United  Kingdom,  172,  535. 

Life  Interest.  Value  allowing  for 
Income  Tax.     G.  King,  344. 

Life  Premium  Book  -  keeping.  J. 
Chatham,  619. 

Lutt  (H.  E.  W.).  Speech  on  Income 
Tax,  329. 
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McDonald  (J.).     See  Burn  (J.),  433. 
Manchester    Unity   Experience   1893- 
1897.    Graduation  of  Rates  of  Sick- 
ness and  Mortality.    J.  Spencer,  334. 

Letter  from  A.  W.  Watson,  533. 

Review,  369. 

Manly  (H.  W.).  On  the  Valuation  of 
Staff  Pension  Funds,  101. 

Speech  on  Income  Tax,  328. 
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Premium  Book-keeping,  662. 
Moore  (R.  M.).  On  the  Comparative 
Mortality  among  Assured  Lives  of 
Abstainers  and  Non- Abstainers  from 
Alcoholic  Beverages,  213,  274. 
Mortality  among  Assured  Lives  of 
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Alcoholic  Beverages.  R.  M.  Moore, 
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Letters  from  G.  J.  Lidstone, 

273. 


710 


Index  to  Vol.  XXXVIIL 
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